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Principal  Findings 

The  purpose  of  this  study  was  to  investigate  the  relationships 
between  county-level  labor  force  participation  behavior  of  alternative 
sex-age  cohorts  and  a  number  of  theoretically  plausible  economic  and/or 
demographic  characteristics  of  the  counties  encompassed  by  the  Four 
Corners  and  Old  West  Regional  Commissions.   Considerable  emphasis  was 
placed  on  the  influence  of  the  industrial  composition  of  employment  as 
a  key  determinant  of  participation  behavior.   The  principal  findings  of 
this  investigation  are  as  follows: 

(1)  County-specific  economic  and  demographic  characteristics  exert 
important  influences  on  the  labor  force  participation  behavior  of  a  large 
number  of  the  sex-age  cohorts  analyzed. 

(2)  Industry-specific  relative  employment  opportunities  for  a 
particular  sex  importantly  influence  the  labor  force  participation 
behavior  of  many  of  the  age  groups  of  that  sex.   Moreover,  the  industrial 
distribution  of  these  relative  employment  opportunities  exerts  quite 
different  effects  on  the  laibor  force  participation  rates  recorded  for 
males  cind  females. 

(3)  The  predictive  power  of  the  laibor  force  participation  equations 
estimated  was  generally  greatest  for  "large"  counties  and  least  for  the 
"small"  counties  analyzed.   This  general  pattern  was  found  in  the  equations 
estimated  for  workers  of  either  sex. 

(4)  The  overall  relationship  between  industry-specific  relative 
employment  opportunities  and  the  labor  force  participation  rates  of  women 
was  estimated  to  be  approximately  the  same  in  "large,"  "intermediate," 
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and  "small,"  counties.   In  contrast,  this  expected  positive  relationship 
between  employment  opportunities  smd  participation  rates  was  most  pro- 
nounced for  males  in  the  "intermediate"  county  size  group  and  less  pro- 
nounced for  males  in  the  other  two  county  size  groups. 

(5)  The  relationship  between  industry-specific  relative  employment 
opportunities  and  labor  force  participation  behavior  was  most  pronoiinced 
for  "prime-aged"  females,  compared  with  other  female  age  cohorts-   In 
contrast,  no  concentration  of  this  relationship  by  age  cohort  was  found 
in  the  equations  estimated  for  males. 

(6)  Little  "hidden"  unen^loyment  apparently  existed  in  the  nine-state 
region  in  1970.   A  negative  and  statistically  significant  regression  coef- 
ficient for  the  unemployment  rate  variable  was  found  in  only  one  of  the 

54  equations  estimated.   This  result,  h9wever,  may  be  partly  due  to  the 
fact  that  hidden  unemployment  is  generally  considered  to  be  most  relevaLnt 
during  periods  of  slack  economic  activity,  whereas  a  relatively  high 
level  of  economic  activity  existed  throughout  the  region  in  1970.   Also, 
the  nonsignificance  of  the  unemployment  rate  coefficients  may  reflect  the 
inclusion  of  other  measures  of  economic  activity  in  the  equations — the 
industry-specific  relative  employment  opportunities  for  workers  of  a 
particular  sex. 

(7)  Counties  with  high  percentages  of  either  married  women  with 
husbands  present  or  of  a  particular  male  age  cohort  enrolled  in  school 
tended  to  have  lower  labor  force  participation  rates  recorded  for  the 
relevant  cohorts  than  in  counties  with  otherwise  similar  characteristics. 
The  relationship  between  female  school  enrollments  and  labor  force  par- 
ticipation, however,  was  not  pronounced. 


(8)   For  particular  sex-age  cohorts,  certain  other  theoretically 
relevant  determinants  of  labor  force  participation  behavior — for  example, 
the  ethnic  composition  of  the  county  population  or  median  county 
earnings — were  also  found  to  be  importantly  related  to  participation  rates. 


Recommendations 

This  investigation  was  designed  as  a  demonstration  project  to  model 
a  limited  number  of  the  determinants  of  county-level  labor  supply 
responses .  Additional  dimensions  of  labor  supply  behavior  are  worthy 
of  study  and  could  be  usefully  integrated  with  the  results  of  this 
analysis.   Within  this  context,  the  following  recommendations  for  utili- 
zation of  the  present  findings  and  extensions  of  the  ainalysis  are 
suggested: 

(1)  The  labor  force  participation  equations  developed  in  the 
present  study  should  be  integrated  into  the  simulation  m.odel  framework  in 
those  states  within  the  nine-state  region  engaged  in  modeling  activities. 

(2)  Efforts  should  be  undertaken  to  link  other  aspects  of  labor 
supply  responses — specifically  migration  flows — to  labor  force  partici- 
pation behavior. 

(3)  Additional  research  is  warranted  in  the  areas  of  "under- employ- 
ment" or  "sub-employment"  to  reflect  the  full-time  equivalent  labor  efforts 
of  the  total  labor  force.   No  such  distinction  could  be  made  in  this  study. 

(4)  The  extent  of  sex  or  age  substitutability  in  labor  force  par- 
ticipation responses  to  a  given  level  or  changes  in  relative  employment 
opportunities  should  be  investigated.   The  present  study  analyzed  a  total 
of  18  sex-age  cohort  groups  for  each  of  three  county-size  categories. 
Employment  opportunities  for  a  particular  sex-age  cohort  group  may  be 
importantly  influenced  by  opportunities  of  other  sex- age  groups. 


(5)   Industrial  developers  within  the  region  may  wish  to  compute 
the  labor  force  participation  responses  (by  sex  amd  age)  to  a  particular 
pattern  of  plamned  economic  expansion  within  a  specific  county  or  group 
of  counties.   The  estimated  regression  coefficients  for  the  relative  EOI 
variables  contained  in  the  54  equations  would  allow  such  rough  calculations 
of  labor  supply  responses.   An  example  that  may  clarify  the  way  in  which 
the  results  of  this  study  can  be  utilized  for  regional  planning  and 
industrial  development  is  included  in  Appendix  F  of  this  report. 


LABOR  FORCE  PARTICIPATION  AND  INDUSTRIAL  STRUCTURE: 
A  CROSS-SECTIONAL  ANALYSIS* 

The  responsiveness  of  la±)or  force  size  and  composition  to  chajiges 
in  the  demographic  characteristics  of  the  population  and/or  changes  in 
economic  activity  levels  are  important  considerations  in  regional 
■planning.   Estimation  of  the  direction  and  magnitude  of  these  responses 
provides  regional  and  industrial  planners  with  useful  information  cdaout 
the  impact  of  alternative  scenarios  of  industrial  expansion  on  the  level 
emd  composition  of  both  employment  and  unemployment  within  the  region. 
The  extent  to  which  the  labor  force  size  and   composition  varies  as  economic 
activity  levels  change  is  important  information  in  formulating  appropriate 
regional  policies,  eind  in  estiiTiating  the  number  of  new  jobs  which  must  be 
created  to  provide  for  conditions  of  "full"  employment  within  a  region. 
The  nature  of  the  leibor  force  response  to  variations  in  the  industrial 
composition  of  employment  amd/or  the  unemployment  rate  is  conditioned  by 
a  number  of  factors.   An  increased  production  level  within  a  region,  for 
example,  could  result  in  additional  multiple  job  holding  or  increased  hours 
of  work  (including  overtime)  among  the  employed  component  of  the  labor 
force;  in  this  instance,  the  economic  expansion  would  have  little  impact 
on  unemployment  rates  or  levels.   In  the  absence  of  these  types  of 
responses,  however,  and  given  constant  lc±K3r  productivity,  increased 
production  would  provide  additional  employment  opportunities  for  unemployed 
workers,  new  labor  force  entrcints  (or  reentrants)  and/or  persons  who  have 
migrated  from  other  areas.   Migration  responses  are  generally  long-run 
in  nature,  however,  and  are  not  included  within  the  scope  of  this  study. 


The  emphasis  here  is  on  the  determinajits  of  labor  force  participation 
rates,  with  special  emphasis  on  the  impact  of  employment  opportiinities 
in  specific  industries  on  labor  force  participation  decisions. 

Efforts  already  are  underway  to  incorporate  the  results  of  the  study 
into  some  of  the  regional  planning  models  currently  available  in  a  number 
of  states  encompassed  by  the  Four  Corners  and  Old  West  Regional  Commis- 
sions;  at  present  these  models  assume  fixed  Ic^Dor  force  participation 
rates  which  are  invariant  to  alternative  patterns,  levels  and  rates  of 
economic  growth  within  each  state.   These  models,  however,  currently  do 
provide  for  endogenous  migration  responses  to  variations  in  economic 
activity  levels.   Kence,  integration  of  the  results  of  this  study  into 
these  models  will  allow  the  simulations  to  reflect  both  types  of  labor 
supply  responses  to  chajiges  in  economic  activity  levels.   At  a  more 
general  level,  the  results  of  this  study  hopefully  will  be  of  broad 
interest  to  those  interested  in  regional  problems  and  development  through- 
out the  nine  states.   Industrial  developers  and  regional  planners  may 
find  especially  useful  the  implications  of  the  equations  estimated  for 
the  existence  (or  absence)  of  a  labor  force  "reserve"  available  to  fill 
new  job  openings  in  particulau:  industries. 


Data  and  Methods 

This  investigation  is  based  on  county-specific  observations  within 
the  nine-state  region  obtained  from  the  1970  Census  of  Population.   The 
phenomena  to  be  "explained"  in  the  statistical  analysis  are  the  inter- 
county  variations  in  the  labor  force  participation  rates  of  18  cohort 
groups,  disaggregated  by  age  and  sex.    It  should  be  emphasized  that 
the  county-specific  values  of  the  labor  force  participation  rates  for 
these  cohort  groups  measure  only  one  specific  aspect  of  labor  supply, 
which  is  stibject  to  the  definitions  of  "employment"  and  "unemployment" 


component  of  the  labor  force  if  work  for  as  little  as  one  hour  for  pay 
or  profit  is  recorded,  or  if  a  larger  nximber  of  hours  are  worked  for 
no  pay  in  a  family  enterprise.   If  less  than  this  amount  of  labor  force 
activity  occurred  during  the  reference  week,  the  individual  is  not 
included  as  a  part  of  the  employed  labor  force.   Work  above  the  minimums 
described  above  results  in  no  change  in  the  employment  status  recorded 
for  cin  individual  in  the  census;  an  individual  either  fulfills  the  minimum 
criteria  for  employment  or  he  does  not.   No  adjustments  in  laLbor  force 
status  for  part-time  employment  or  for  "sub-employment"  are  possible. 
In  addition,  it  is  not  possible  to  directly  determine  the  amount  of  "under 
employment"  (individuals  working,  but  at  jobs  below  their  skill  and  pro- 
ductivity levels)  from  the  census  data. 

To  be  considered  as  part  of  the  unemployed  component  of  the  labor 
force,  an  individual  must  be  without  work  and  must  have  engaged  in  job 
search  activities  during  some  reference  period.  Persons  not  fulfilling 
these  criteria  are  considered  to  be  "out"  of  the  labor  force.   Unfortun- 


ately,  information  about  why  these  individuals  are  currently  out  of  the 
Icibor  force  is  not  availaiile  from  the  county  census  data.   Hence,  it  is 
not  possible  to  assess  the  amount  of  non-market  production  undertaken 
by  some  workers  (e.g.,  housewives)  or  to  assess  the  aimount  of  total  output 
(both  market  and  nonmarket)  loss,  if  any,  associated  with  nonparticipation 
in  the  labor  force. 

The  nine-state  region  contains  a  total  of  431  counties.   Labor  force 
participation  rates  for  each  of  the  18  sex-age  cohort  groups  analyzed 
were  not  reported  for  a  number  of  these  counties,  however,  because  too 
few  persons  were  in  one  or  more  of  these  cohort  groups  in  the  county 
during  the  survey  v/eek  in  1970.   The  counties  for  which  one  or  more  of 
these  rates  were  unavailable  were  eliminated  from  the  data  base  for  this 
study.   This  procedure  allowed  for  more  meaningful  comparisons  among  the 
equations  estimated  for  the  different  cohort  groups,  cuid  generally  facili- 
tated the  empirical  analysis.   The  final  set  of  counties  upon  which  the 
analysis  is  based  totals  319. 

Separate  analysis  of  the  18  sex-age  cohort  groups  was  undertaken 
because  of  the  expected  heterogeneity  of  labor  force  responses  among 
these  groups  to  changes  in  the  composition  cind/or  level  of  economic 
activity.   Similarly,  it  seems  likely  that  labor  supply  responses  to 
chcinges  in  employment  opportunities  could  differ  substantially  between 
small  rural  counties  and  large  metropolitan  areas,  and  that  such  differ- 
ences are  too  complex  to  be  accounted  for  simply  by  including  cin  urbani- 
zation variable  in  the  model.   Thus,  the  observations  also  were  disaggre- 
gated into  alternative  county-size  groups.   On  the  basis  of  considerable 
preliminary  experimentation  and  analysis,  Icibor  force  participation 


equations  for  each  of  the  18  sex-age  cohorts  were  separately  estimated 
for  three  county-size  categories,  identified  on  the  basis  of  urbaniza- 
tion levels:   1)  small  counties  are  defined  as  those  containing  no  urban 
places  with  a  population  size  of  2500  or  more  persons  during  the  reference 
period  in  1970;  2)  intermediate  counties  are  defined  as  those  containing 
at  least  one  urban  place  with  a  population  size  of  at  least  2500  or  more 
persons  but  no  urban  places  of  population  size  10,000  persons  or  more  in 

1970;  amd  3)  large  counties  are  defined  as  those  containing  one  or  more 

4 
urban  places  with  a  population  size  of  10,000  or  more  persons  in  1970. 

With  18  sex-age  cohort  groups  to  be  considered  within  each  of  the  three 
covinty  size  categories,  a  total  of  54  equations  were  estimated  for  each 
of  the  alternative  specifications  of  the  statistical  model  investigated 
for  this  study. 

Empirical  studies  of  laibor  force  participation  decisions  are 
generally  based  on  two  distinct  types  of  data:   1)  time  series  data, 
which  measure  directly  the  intertemporal  movements  of  the  participation 
rates  of  distinct  population  subgroups;  and  2)  cross-section  data,  which 
provide  only  indirect  evidence  of  such  intertemporal  movements.   The 
present  investigation  is  based  on  county-specific  observations  of  the 
latter  type.   Hence,  a  fundamental  assumption  of  this  analysis  is  that 
the  equations  estimated  with  these  cross-sectional  data  at  a  point  in 
time  are  useful  in  assessing  the  responsiveness  of  labor  force  partici- 
pation decisions  to  chamges  in  the  variables  included  in  the  analysis 
through  time.   For  example,  it  is  assumed  that  the  estimated  impact  of 
a  1  percent  difference  in  the  industrial  composition  of  employment  across 
covinties  in  1970  provides  a  good  approximation  of  the  impact  on  labor 


force  participation  rates  of  a  1  percent  change  in  the  industrial 
composition  of  employment  in  a  given  county  (or  group  of  counties) 
through  time.  This  methodological  point  is  especially  relevant  to 
the  extent  to  which  the  equations  developed  in  this  report  are  integrated 
into  the  state-wide  planning  models.   As  much  of  the  consumption  func- 
tion (and  other  econometric)  literature  has  noted  in  recent  years,  the 
assumptions  involved  in  utilizing  coefficients  estimated  from  cross- 
sectional  studies  within  a  time  series  mode  of  analysis  are  generally 
quite  strong,  amd  on  occasion  may  produce  some  errors  in  estimation. 
The  time  series  data  required  for  an  analysis  comparable  to  the  present 
study,  however,  are  not  available. 

Conceptual  Framework 

Individual  labor  force  participation  decisions  are  generally  con- 
ditioned by  joint  "household"  choices  which  affect  the  allocation  of 
each  member's  time  among  alternative  uses.   These  uses  include  labor 
market  participation,  nonmarket  production  (e.g.,  sewing  for  family 
members,  home  gardening,  etc.),  schooling  and/or  training,  amd  leisure 
time.   Allocation  of  time  to  these  activities  is  affected  by  a  set  of 
household  "taste"  variables  (for  money  income,  market  work,  schooling, 
leisure,  etc.),  expected  employment  opportunities,  market  earnings  and 
other  relevamt  dimensions  of  potential  employment  options,  expected  produc- 
tivity in  the  nonmarket  sector,  and  the  current  and  desired  levels  of 
family  assets.   The  present  investigation  is  based  on  county-wide  aggre- 
gates of  individual  observations,  but  the  implications  of  this  general 


conceptual  framework  obviously  provide  the  basis  for  an  assessment  of 
the  expected  relationships  between  the  variables  analyzed  and  labor  force 
participation  rates.   Within  this  context, medians  and  percentage  distri- 
butions replace  the  actual  values  of  specific  variaibles  that  would  be 
used  if  observations  on  specific  individuals  were  analyzed. 

The  following  sets  of  "explanatory"  variables  were  selected  from  the 
county  census  data  as  potentially  relevant  determinants  of  inter-county 
variations  in  labor  force  participation  rates:  1)  the  industrial  distri- 
bution of  employment;  2)  the  level  of  economic  activity;  3)  the  ethnic 
composition  of  the  population;  4)  the  extent  of  urbanization;  5)  earnings 
levels;  6)  educational  attainment  and  school  enrollment;  7)  family  status; 
amd  8)  geographic  area  within  the  region.  The  general  form  of  the  model 
estimated  for  the  18  sex-age  cohort  groups  is: 


where:   LFPR. .,  =  the  labor  force  particioation  rate  of  the  i   sex, 
13k 


age  group  and  the  k   county. 


=  the  total  level  of  employment  in  industry  g  in 
the  k   county. 

=  the  number  of  work-age  persons  of  the  i   sex 

■   ^1-   ,  th 

in  the  k   county. 

=  the  overall  unemployment  rate  in  county  k 
(not  seasonally  adjusted) . 

=  a  set  of  variables  to  measure  the  ethnic  composi- 


URR     =  a  set  of  variables  to  measure  the  extent  of 
urbanization  in  the  k   county. 

EARN    =  a  measure  of  the  earnings  levels  of  persons  of 

^v   -th     .   ^^  ,th 

the  1   sex  m  the  k   county. 

EDUC.,   =  a  set  of  variables  to  measure  the  educational 

th 
attainment  level  in  the  k   county,  and  to  measure 

the  proportions  of  certain  cohort  groups  enrolled 

in  school. 

FAM.,    =  an  index  of  marital  status  of  the  female  cohorts 

th 
in  the  k   county. 

REG     =  a  set  of  dummy  variables  to  measure  the  influence 

on  labor  force  participation  rates  of  the  individual 
state  (or  combination  of  states)  within  which  the 
k   county  is  located,  - 

The  relationship  between  these  variables  and  labor  force  participation 
rates  are  discussed  below. 

Industrial  Composition  of  Employment 

The  industrial  composition  of  employment  is  expected  to  exert  an 
important  influence  on  the  labor  force  participation  choices  of  persons  in 
each  of  the  cohort  groups  analyzed,  and  this  set  of  variables  is  empha- 
sized in  this  study.   Bowen  and  Finegan  consistently  employed  an  "industry 
mix"  variable  to  capture  the  influence  of  sex-specific  employment  oppor- 
tunities on  labor  force  participation  decisions  across  the  100  largest 
SMSA's  in  1960.   More  recently,  Blair  constructed  an  employment  oppor- 
t\inities  index  based  upon  the  industrial  structure  of  employment  in  his 
analysis  of  labor  force  participation  behavior  for  county  census  divisions 


in  Utcih  in  1970.    The  approach  taken  in  this  investigation  draws  heavily 
on  the  techniques  developed  in  these  earlier  studies. 

An  important  dimension  of  the  impact  of  the  industrial  composition 
of  employment  on  labor,  force  participation  rates  is  the  extent  to  which 
different  industries  provide  different  absolute  levels  of  employment 
opportunities  for  workers  of  a  particular  sex.   The  magnitude  of  this 
impact  depends  on  two  factors:   1)  the  percentage  of  employment  in  each 
industry  accounted  for  by  men  or  women  (the  sex-ratio  of  employment) ; 
and  2)  the  total  level  of  employment  in  each  industry  (the  10  industrial 
categories  used  in  this  study  are  defined  in  Appendix  B)  .   On  the  assiimp- 
tion  that  the  sex  ratio  of  employment  by  industry  does  not  change  over 


ment  opportunities  within  a  given'  industry  at  a  point  in  time  would  be 
equal  to  the  observed  1970  sex  ratio  of  employment  in  that  industry  mul- 
tiplied by  the  absolute  level  of  employment  in  that  industry.    For 
example,  if  90  percent  of  the  employment  in  agriculture  is  accounted  for 
by  males  in  1970  and  10,000  persons  are  employed  in  this  industry  at  some 
subsequent  point  in  time,  expected  absolute  employment  opportunities  for 
males  in  this  industry  would  be  9,000.   The  level  of  absolute  emploi.-ment 
opportunities  for  workers  of  a  given  sex  in  a  specific  industry  does  not, 
however,  account  for  the  number  of  persons  of  that  sex  of  labor  force 
age  who  are  potentially  available  to  fill  these  jobs,  a  factor  which  also 
should  importantly  influence  labor  force  participation  decisions.   Thus, 
the  variables  constructed  for  this  study  to  reflect  these  influences 
consist  of  a  set  of  relative  sex-industry  employment  opportunity  indexes. 
These  i.ndexes  were  constructed  by  dividing  the  absolute  number  of  employ- 


ment  opportunities  for  workers  of  a  given  sex  in  a  specific  industry 
by  the  total  number  of  persons  of  that  sex  of  labor  force  age;  if  the 
relevant  population  of  males  of  labor  force  age  equals  100,000,  then 
the  relative  sex-industry  employment  opportunity  index  for  males  in 
agriculture  (given  the  example  used  above)  would  be  9,000/100,000  =  .09. 
This  ratio  simply  indicates  that  jobs  in  the  agricultural  sector  are 
expected  to  provide  enough  employment  to  account  for  9  percent  of  all 
males  potentially  available  to  fill  those  jobs. 

One  problem  which  arises  in  estimating  the  sex-specific  employment 
opportunities  for  each  industry  (an  independent  variaible  in  the  regres- 
sion einalysis)  is  that  the  county-specific  values  of  the  sex-employment 
ratio  for  each  industry  may  depend,  at  least  in  part,  on  the  values  of 
the  sex-sp6cific  labor  force  participation  rates  (the  dependent  variable) 
observed  in  the  same  county .   Because  of  the  potential  problems  which 
such  simultaneity  could  produce,  it  was  concluded  that  county-specific 
observations  for  the  sex  ratio  of  employment  by  industry  would  not  be 
utilized  in  this  analysis.   Instead,  region-wide  values  of  the  sex  ratio 
of  employment  were  computed  (for  the  coiinties  included  in  a  specific 
county-size  category) ,  one  for  each  of  the  ten  industry  classifications 
(e.g.,  male  employment  in  agriculture  in  all  counties  included  in  the 
county-size  group  divided  by  the  total  employment  in  agriculture  in  these 
same  counties) .   Because  three  county-size  groups  were  analyzed,  a  total 
of  30  of  these  region-wide  sex  ratios  of  employment  was  constructed  for 
each  sex,  one  set  of  10  (for  the  10  industrial  categories)  for  each  of 
the  three  co\inty  size  groups;  the  values  of  these  industry  sex  ratios 
are  found  in  Appendix  C.   To  estimate  the  absolute  level  of  employment 


opportunities  provided  by  each  industry  for  the  workers  of  either  sex 
in  a  particular  county,  the  region-wide  sex  ratio  of  employment  for 
each  industry  was  multiplied  by  the  cibsolute  level  of  employment  in 
that  industry  amd  county.   For  a  particular  industry,  this  product  thus 
indicates  the  cibsolute  niomber  of  jobs  that  would  be  expected  to  be 
available  to  the  members  of  a  particular  sex  in  a  given  county,  if  the 
sex-employment  opportunities  within  that  county  depended  only  on  the 
region-wide  sex-employment  ratios  for  that  industry  and  the  observed 
level  of  employment  in  that  industry  within  the  county.   As  noted  above, 
however,  the  relative  (not  absolute)  levels  of  employment  opportunities 
likely  are  more  relevant  for  labor  force  participation  decisions.   Hence, 
each  of  the  absolute  employment  opportunity  indexes  for  each  industry 
was  divided  by  the  total  number  of  persons  of  that  sex  of  labor  force 
age  within  the  county,  to  create  a  set  of  relative  sex-specific  employment 
opportunity  indexes  (EOI) . 

Given  the  complexity  of  the  construction  of  these  industry  EOI 
variables,  an  example  may  clarify  the  specification  of  this  set  of 
variables .   These  variables  for  the  male  cohorts  in  large  counties  were 
specified  as: 
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denotes  total  employment  of 
males  in  the  (large  covinty 
group)  region  in  industries 

1,  2,  .  .  .10,  respectively, 
divided  by  total  employment 
in  the  (large  county  group) 
region  in  industries  1,  2, 

.  .  .10,  respectively. 

denotes  the  level  of  total 
employment  in  industries  1, 

2,  .  .  .  10  in  county  k, 
respectively. 


)P  ,   denotes  the  total  number  of  work-age  males  residing  m 
mk 

county  K. 


An  important  feature  of  this  specification  is  that  even  though  the 
values  of  the  dependent  variable  are  both  sex  and  age  specific,  the 
industrial  composition  of  employment  variables,  and  the  population  variable 
are  sex  specific.   This  specification  reflects  the  judgment  that  a  sub- 

stamtial  amount  of  substitution  may  occur  among  employment  opportunities 
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for  the  various  age  groups  of  the  same  sex.    Each  of  the  10  EOI  variables 

is  expected  to  be  positively  related  to  the  labor  force  participation  rates 
of  each  of  the  cohort  groups  analyzed  because  higher  levels  of  sex-specific 
employment  opportunities  in  a  particular  industry,  ceteris  paribus , 
generally  would  be  expected  to  induce  additional  labor  force  entry  by 
persons  in  a  particular  cohort  group.   It  should  be  noted,  however,  that 
female  cohorts  are  likely  to  be  more  responsive  to  variations  in  these 
variables  than  male  cohorts,  especially  the  prime-age  male  groups. 


Unemployment  Rate  and  "Hidden"  Unemployment 

Another  important  determinant  of  lc±)or  force  participation  is  the 
overall  level  of  economic  activity  within  the  county.   In  fact,  cyclical 
variations  in  labor  force  participation  rates  have  attracted  considerable 
attention  for  many  years.   On  the  one  hand,  a  rise  in  the  unemployment 
rate  may  create  real-income  pressures  on  the  families  of  the  unemployed, 
cind  this  may  induce  some  family  members  to  (temporally)  enter  the  labor 
force;  persons  attracted  into  the  labor  force  in  this  way  are  denoted  as 
"additional"  workers.   On  the  other  hand,  the  decline  in  economic  activity 
mirrored  by  the  rise  in  the  unemployment  rate  reduces  the  probability  of 
obtaining  employment  per  period  of  job  search,  and  this  may  cause  some 
workers  to  terminate  active  job  search.   Such  workers  are  not  included 
in  the  official  labor  force  measures  because  active  job  search  is  required 
for  an  individual  to  be  counted  as  unemployed.   Persons  who  terminate 
job  search  activities  because  of  slack  economic  conditions  are  denoted 
as  "discouraged"  workers.   Because  of  these  two  conflicting  effects  on 
labor  force  participation  of  a  change  in  economic  activity  levels,  any 
net  changes  in  labor  force  size  attributed  to  a  rise  in  the  unemployment 
rate  would  depend  on  the  relative  strengths  of  these  two  tendencies.   Most 
of  the  empirical  studies  of  these  relationships  have  revealed  that  labor 
force  size  (and  hence  labor  force  participation)  varies  inversely  with 
the  overall  rate  of  unemployment.    The  potential  existence  of  (net) 
"hidden"  unemployment  when  the  economy  is  operating  below  "full"  employ- 
ment has  significant  implications  for  national  policies,  and  also  is  of 
interest  at  the  state  or  regional  level.   Increased  levels  of  economic 
activity  may  result  in  an  automatic  increase  in  the  size  of  a  region's 


labor  force.   Conversely,  a  depressed  level  of  economic  activity  may 
hide  the  "true"  nature  and  extent  of  regional  unemployment  problems 
because  of  the  omission  of  (net)  discouraged  workers  from  the  official 
unemployment  statistics. 

Interpretation  of  the  results  of  studies  related  to  the  existence 
and  incidence  of  "hidden"  unemployment  must  be  cautiously  undertaken. 
An  important  issue,  for  example,  is  whether  the  "hidden"  unemployed 
should  be  directly  added  to  the  persons  "officially"  unemployed  to 
determine  the  "total"  amount  of  unemployment  in  a  region.   Such  a  proce- 
dure is  probably  not  appropriate,  and  some  qualifications  should  be 
noted.   The  "measured"  and  "hidden"  components  of  unemployment  are  not 
defined  by  the  same  criteria.   Individuals  counted  as  a  part  of  "measured" 
unemployment  are  actively  seeking  work  and  presumably  are  willing  to 
accept  employment  commensurate  with  their  skill  levels  under  prevailing 
le±ior  market  conditions  and  wage  rates.   In  contrast,  persons  estimated 
to  comprise  the  ranks  of  the  "hidden"  unemployed  would  be  willing  to 
search  for  (and  presumably  be  willing  to  accept)  employment  offers  con- 
sistent with  their  skill  levels  only  under  improved  laJDor  market  condi- 
tions.  Hence,  the  additivity  of  the  "measured"  and  "hidden"  components 
of  "total"  unemployment  involves  some  severe  conceptual  difficulties  on 
this  point  alone.   In  addition,  it  should  be  noted  that  the  nature  of  the 
opportunity  costs  incurred  by  members  of  these  two  unemployed  groups 
while  engaged  in  labor  force  activities  may  differ  substantially.   As 
Mincer  has  emphasized,  additivity  of  the  two  types  of  unemployment  would 
imply  that  market  production  would  increase  proportionately  through  a 
reduction  in  either  type  of  unemployment,  and  that  the  net  marginal  products 


of  persons  in  the  two  groups  are  equal  when  both  groups  are  employed 
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and  are  zero  when  they  are  unemployed.    Nonetheless,  it  is  also 

important  to  emphasize  that  when  employment  opportunities  are  chronically 
limited  in  a  particular  region,  legitimate  concern  about  the  existence 
of  "hidden"  unemployment,  amd  its  incidence  among  alternative  cohort 
groups,  is  most  appropriate.   Within  a  number  of  counties  within  the 
nine-state  region  encompassed  by  this  study,  for  example,  such  chronic 
limitations  of  employment  opportunities  may  exist. 

Estimates  of  the  amount  of  "hidden"  unemployment  may  be  developed 
from  essentially  three  types  of  available  data:   1)  month-to-month  data 
on  the  gross  flows  of  individual  workers  into  and  out  of  the  labor  force, 
such  as  those  prepared  by  the  Bureau  of  Labor  Statistics;    2)  time 
series  data,  which  relate  labor  force  sizes  over  time  to  changes  in 
economic  activity  levels  over  similar  periods;  and  3)  cross-section  data 
based  on  moment- in- time  observations  which  provide  approximations  to  the 
intertemporal  trends.   Studies  of  the  latter  type  are  based  on  estimated 
relationships  between  labor  force  participation  rates  of  given  groups 
of  workers  and  the  differing  labor  market  conditions  confronted  by  these 
groups;  such  studies  provide  estimates  of  "hidden"  unemployment  through 
statistical  techniques  which  assess  the  magnitude  and   statistical  signi- 
ficance of  the  response  of  participation  rates  to  (cross-section)  changes 
in  the  rate  of  measured  unemployment.   In  the  present  study,  hidden  unem- 
ployment is  cinalyzed  with  this  latter  type  of  data.   The  overall  rate 
of  unemployment  for  the  county  was  utilized  in  the  regression  equations, 
rather  than  sex-specific  unemployment  rates.   Partly,  the  basis  for  this 
selection  was  that  sex-specific  employment  opportunities  available  to 


the  cohort  groups  analyzed  are  already  captured  to  some  extent  by  the 
industrial  composition  variables  described  cdDOve.   It  should  be  empha- 
sized that,  because  the  labor  force  is  composed  of  unemployed  as  well 
as  employed  persons,  the  utilization  of  labor  force  participation  and 
unemployment  rates  in  the  same  equation  could  present  a  problem  of 
simultaneity.   In  this  investigation,  this  potential  problem  is  essen- 
tially avoided,  however,  because  the  participation  rates  xinder  consider- 
ation are  both  sex  and  age  specific,  whereas  the  unemployment  rate 
utilized  is  for  the  total  labor  force.    Thus,  in  this  study,  presence 
or  absence  of  "hidden"  unemployment  for  a  specific  sex-age  cohort  in  a 
particular  county-size  category  is  indicated  by  a  negative  and  statis- 
tically significant  regression  coefficient  estimated  for  the  unemployment 
rate  variable.   In  contrast,  positive  and  statistically  significant  signs 
for  such  coefficients  may  be  interpreted  as  evidence  of  the  dominance  of 
the  "additional"  worker  over  the  "discouraged"  worker  effect  for  such 
cohort  groups.   Statistically  nonsignificant  coefficients  for  the  unem- 
ployment rate  variable  may  be  interpreted  as  evidence  that  the  two  effects 
are  roughly  offsetting. 

Ethnic  Composition  of  the  Population 

A  consideraible  body  of  empirical  evidence  has  been  developed  which 
suggests  that  the  ethnic  composition  of  the  population  is  an  important 
determinant  of  labor  force  participation  rates;  the  causal  relationships 
involved,  however,  are  quite  complex  and  difficult  to  isolate.   Nonwhite 
males  generally  tend  to  have  lower  labor  force  participation  rates  than 
white  males.   These  reduced  participation  rates  for  the  former  group 


could  be  due  to  labor  market  discrimination  against  nonwhite  job  seekers. 
The  reduced  number  of  potential  job  openings  available  to  nonwhites  may- 
discourage  labor  market  entry  or  encourage  early  withdrawal  because  of 
the  reduced  returns  to  active  job  search.   It  is  also  possible  that  non- 
white  males  may  possess  other  characteristics  which  are  associated  with 
reduced  labor  force  activity — lower  educational  attainment  levels,  poorer 
health,  less  information  about  labor  market  opportunities,  aind  similar 
factors.   Evidence  provided  by  Bowen  and  Finegan  on  the  participation 
rates  of  nonwhite  vs.  white  males  for  the  100  largest  SMSA's  in  1960 
supports  these  types  of  complex  relationships.    In  contrast,  nonwhite 
females  tend  to  have  higher  rates  of  labor  force  participation  than  their 
white  counterparts,  but  the  basic  causal  forces  at  work  are  not  entirely 
clear.   In  fact,  availcible  evidence  indicates  that  this  difference  in 
participation  rates  is  not  easily  accounted  for  by  consideration  of  addi- 
tional economic  and  demographic  variables  in  the  analysis. 

The  influence  of  the  ethnic  composition  of  the  county  population  on 
labor  force  participation  is  accounted  for  by  two  variables  in  this 
analysis:   1)  the  percentage  of  the  county  population  of  Spanish  origin; 
and  2)  the  percentage  of  the  county  population  of  males  or  females 
accounted  for  by  American  Indians.   On  the  basis  of  the  results  of  pre- 
vious studies  of  Icibor  force  participation,  a  negative  (positive)  rela- 
tionship is  expected  between  these  percentages  and  the  rate  of  labor  force 
participation  within  a  county  in  the  equations  estimated  for  males 
(females) . 


Urbanization 

The  nature  of  the  relationship  between  the  economic  and  demographic 
variables  analyzed  in  this  study  and  labor  force  participation  rates  is 
expected  to  be  somewhat  different  in  metropolitan  counties  than  in  rural 
areas.   Indeed,  it  was  for  this  reason  that  the  total  sample  of  counties 
was  subdivided  into  three  county-size  categories  on  the  basis  of  the 
extent  of  urbanization.   In  addition  to  this  partitioning  of  the  sample, 
however,  two  variables  which  jointly  reflect  the  extent  of  urbanization 
and  county  size  are  included  in  the  analysis:   1)  the  percentage  of  the 
county  population  residing  in  a  place  with  a  population  of  2500  or  more 
persons  (not  used  for  the  smallest  county  size  category  for  which  this 
variable  equals  zero) ;  and  2)  a  population  density  measure — population 
per  square  mile.   For  a  given  population  density  within  a  county,  the 
greater  the  fraction  of  the  population  residing  in  places  of  2500  or  more 
persons,  the  larger  is  the  expected  level  of  labor  force  participation 
within  the  county.   This  hypothesis  is  based  primarily  on  the  premise 
that  opportunities  and  productivity  in  the  market  sector  rise  relative 
to  those  in  the  nonmarket  sectors  as  the  extent  of  urbanization  rises. 

Earnings  Levels 

From  the  perspective  of  the  individual  supplier  of  labor  services, 
a  rise  in  the  (real)  wage  rate  is  expected  to  produce  two  contrary  effects 
on  labor  supply  decisions:   1)  a  substitution  effect  towaird  increased 
labor  force  activity,  induced  by  an  increase  in  the  (relative)  price  of 
leisure  time  (or  nonmarket  production) ;  and  2)  a  (real)  income  effect  which 
would  tend  to  increase  the  demand  for  all  goods  and  services,  including 
leisure  time  (if  leisure  is  a  "normal"  good)  and  thus  reduce  labor  force 
participation.   The  earnings  variable  i.ncluded  in  this  analysis  is  median 


earnings  of  males  (females)  16  years  or  older  with  earnings  who  had 
labor  force  experience  in  1969.   Since  the  variable  is  sex-specific, 
the  median  county  earnings  varisible  for  males  was  used  only  in  the  equa- 
tions estimated  for  males,  and  similarly  for  females.   Within  the  present 
(cross-section)  context,  higher  levels  of  labor  market  earnings  are 
likely  correlated  positively  with  market  wage  rates  and,  because  average 
earnings  levels  in  the  counties  considered  in  this  analysis  are  moderate, 
the  substitution  effect  may  well  dominate  the  income  effect.   Hence,  a 
positive  relationship  between  labor  force  participation  rates  and  mediam 
earnings  levels  is  expected. 

Educational  Attainment  and  School  Enrollments 

The  educational  attainment  of  the  population  within  a  county  is 
expected  to  be  iraportcintly  related  to  labor  force  pajrticipation  rates. 
Higher  levels  of  schooling  increase  employment  opportunities  and   expected 
market  earnings  rates,  and  generally  facilitate  the  attainment  of  more 
interesting  euid  rewarding  work.   Increased  educational  attainment  may 
enhance  the  desires  for  social  contact  through  labor  force  activity,  and 
may  increase  the  "taste"  for  work  itself.   The  level  of  educational 
attainment  within  a  county  is  measured  by  two  sets  of  varieibles.   The 
ec[uations  estimated  for  the  seven  male  (female)  age  cohorts  between  the 
ages  of  14  and  44  years  contain  a  variable  which  measvires  the  percentage 
of  males  (females)  aged  20-49  years  (15-44  years)  who  had  attained  at 
least  a  high  school  education.   For  the  oldest  two  cohort  groups  of  males 
(females) ,  a  variable  which  measures  the  percentage  of  males  (females) 
aged  25  years  or  older  who  had  attained  at  least  a  high  school  education 


was  included  in  the  analysis.   Cohorts  over  age  18  in  coionties  with 
higher  levels  of  educational  attainment,  as  proxied  by  these  variables, 
cure  expected  to  exhibit  increased  rates  of  labor  force  participation, 
although  the  effects  likely  would  be  less  pronounced  than  if  this  analysis 
had  been  based  on  observations  of  individual  persons  rather  than  counties 
within  the  region.  For  workers  under  18  years   of  age,  higher  county- 
levels  of  educational  attainment  would  be  expected  to  depress  labor  force 
peirticipation  rates,  if  such  increased  overall  levels  of  schooling  imply 
a  competitive  disadvantage  in  securing  employment  for  persons  in  these 
two  youngest  age  groups  (which  likely  include  few  high  school  graduates) . 
A  second  dimension  of  the  relationship  between  labor  force  partici- 
pation and  educational  attainment  included  in  this  analysis  relates  to 
the  proportions ■ of  persons  in  selected  age  cohorts  currently  enrolled  in 
school.  From  the  county  census  tabulations,  data  is  available  on  the 
percentage  of  persons  in  the  following  age  cohorts  enrolled  in  school: 
16-17  years,  13-19  years,  20-21  years,  22-24  years,  and  25-34  years. 
These  percentage  values  were  introduced  in  the  equations  estimated  for 
the  specific  age  cohorts  to  which  they  correspond.   Obviously,  a  negative 
relationship  is  expected  between  the  labor  force  participation  rate  of 
a  particular  age  cohort  amd  the  percentage  of  persons  of  that  age  cate- 
gory enrolled  in  school. 

Family  Status 

Marital  status  is  expected  to  be  an  extremely  important  determinant 
of  leibor  force  participation  decisions  made  by  women,  and  a  variable  which 
reflects  family  status  is  included  in  the  equations  estimated  for  all  of 


the  female  cohorts,  except  the  14-15  years  group.   Foregone  production 
in  the  nonmarket  sector  of  the  economy  occasioned  by  labor  force  acti- 
vity is  expected  to  be  less  for  single  than  for  married  women.   In 
addition,  the  necessity  for  market  earnings  is  likely  more  pressing  for 
the  single  than  for  the  married  group.   The  variable  selected  for  this 
euialysis  was  the  percentage  of  women  within  the  county,  aged  16  years 
or  more,  who  were  married  with  husband  present.   The  greater  is  this 
proportion  within  a  county,  the  lower  would  be  the  expected  level  of  leibor 
force  participation  within  that  county. 

Geographic  Area 

Political  boxindaries  per  se  would  not  be  expected  to  exert  importamt 
influences  on  the  labor  force  participation  rates  of  the  different  cohort 
groups,  but  the  equations  estimated  in  this  study  have  been  developed  with 
limited  sets  of  data.   Thus,  variations  in  leibor  force  participation  among 
counties  not  attributable  to  the  other  fundamental  variables  included  in 
this  analysis  may  be  related  to  other  influences  correlated  with  the 
different  states  within  the  region.   Hence,  a  set  of  dummy  variaUoles 
which  reflects  the  state  within  which  a  county  is  located  was  permitted 
to  enter  the  regression  equations  estimated  for  each  of  the  cohort  groups 
if  these  variables  had  statistically  significant  coefficients  after  the 
other  variables  discussed  above  had  already  been  included  in  the  equation. 
Because  of  the  three  county-size  groupings  considered  within  the  overall 
specification  of  the  model,  it  was  necessary  to  combine  pairs  of  states 
for  the  purpose  of  establishing  these  regional  dummy  variables.   In  the 
absence  of  this  aggregation,  an  insufficient  number  of  observations  for 
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particular  states  were  available  in  many  cases  (especially  those  in 
large  counties)  to  permit  am  assessment  of  the  level  of  statistical 

significcmce  associated  with  the  regression  coefficients  estimated  for 

20 

these  variables.    There  is,  of  course,  no  unambigious  way  in  which 

these  intercept  shifts  of  the  ladsor  force  participation  equations  may 
be  interpreted  to  reflect  causal  forces  at  work. 

Specification  of  the  Model 

Although  the  general  structure  of  the  model  described  in  equation  (2) 
appears  c[uite  appropriate,  numerous  specifications  were  obviously  possible 
within  the  limits  provided  by  the  data  available  for  this  analysis. 
Hence,  a  substantial  amount  of  experimentation  was  undertaJcen  'to  identify 
the  "most"  appropriate  specification  to  be  utilized  for  the  set  of  54 
equations  estimated.   Criteria  for  the  selection  of  the  final  specifi- 
cation included:   1)  logical  consistency  of  the  empirical  results  with 
hypothesized  relationships;  2)  overall  predictive  power  of  the  estimation 
equations;  amd  3)  a  pattern  of  residual  values  (differences  between  pre- 
dicted and  actual  values)  consistent  with  the  absence  of  heteroskedastic 
patterns.   The  following  equation  was  estimated  for  this  study: 


(3) 


,  .,  f!nl  .\J2^]   .,  [fill  .\b^ 

S  ^ 


+  b,-MEDEARN.,  +  b,  ^PCTSCH  . 
16       ik    17      jk 


where : 

b^  is  the  intercept  of  the  regression  equation. 

denotes  the  percentage  of  employ- 


W-W- -M 


county  size  group  for  industries 
1,  2,  ...  10,  respectively 


^Ik'  ^2k'  *"  ^lOk  '^^'^otes  the  level  of  total  employment  in  the  k 
county,  for  industries  1,  2,  .  .  .  10, 
respectively. 

POP     denotes  the  total  number  of  the  i   sex  of  laQsor  force  age 
residing  in  the  k''^^  county. 


accounted  for  by  persons  of  Spcinish  origin. 

IND     denotes  the  percentage  of  total  population  of  the  i   sex 
in  the  k   county  accounted  for  by  Indian  persons. 

URB  >_  2500  denotes  the  percentage  of  total  population  in  the  k 
county  residing  in  places  of  population  size  of  2500 
or  more  persons  (not  included  in  the  equations  esti- 
mated for  small  counties) . 


MEDEARN  denotes  the  median  earnings  of  experienced  labor  force 
members  of  the  i  sex  in  the  k  county  aged  16  years 
or  more  with  earnings. 

PCTSCH    denotes  the  percentage  of  persons  in  the  j   -age  cohort 
in  the  k   county  enrolled  in  school  (this  variable 
applies  only  for  the  following  age  cohorts:   16-17  years, 
18-19  years,  20-21  years,  22-24  years  and  25-34  years) . 


PCTHISCH   denotes  the  percentage  of  males  (females)  aged  20-49 
(15-44  years)  in  the  k   county  who  had  completed  at 
least  4  years  of  high  school  (used  only  for  the  age 
cohorts  of  either  sex  between  the  ages  of  14  and  44 
years) ;  or  for  the  oldest  age  cohorts  (45-64  years 
and  65  years  and  up)  of  either  sex,  this  variable 
denotes  the  percentage  of  persons  aged  25  years  or 
more  who  had  completed  at  least  4  years  of  high 
school . 


aged  16  years  smd  older  who  were  married  with  husband 
present  (used  only  in  the  equations  estimated  for 
females,  but  not  for  the  14-15  years  age  cohort) . 


-^ 


otherwise  equals  0. 

equals  1  if  the  k 

Dadcota,  otherwise  equals  0. 

equals  1  if  the  k 
otherwise  equals  0. 

equals  equals  1  if 
'^  Montama,  otherwise  equals  0. 

NEBRASKA  omitted  as  benchmeurk. 

e  denotes  a  randomly  distributed  error  term. 

Each  of  the  54  equations  (for  the  18  sex-age  cohort  groups  in  the 
three  county-size  categories)  was  estimated  with  ordinary  least  squares 
regression  analysis.  No  weighting  formula  was  utilized  to  reflect  the 
different  geographic  sizes  or  total  populations  of  the  covmties  within 
each  size  category.   Such  weighting  procedures  have  been  used  in  some 
studies  of  leibor  force  participation  behavior  to  reduce  the  problems 
associated  with  heteroskedasticity .   Inspection  of  the  patterns  of  resi- 
dual values  which  resulted  from  the  unweighted  regression  equations 
estimated  for  this  study,  however,  indicated  that  such  procedures  were 
not  required  for  this  analysis. 


Several  sets  of  regression  results  are  provided  in  this  report. 
The  emphasis  in  the  text  is  on  the  equations  estimated  with  the  full 
remge  of  "explamatory"  variables  described  in  ecjuation  (3)  .   Two  addi- 
tional sets  of  regression  results,  which  were  estimated  with  a  somewhat 
more  restricted  list  of  variables,  are  provided  in  Appendix  E.   Included 
in  that  set  of  regression  results  are  the  equations  provided  in  the 
Interim  Report  for  this  study.  A  discussion  of  the  procedures  employed 
to  estimate  those  equations,  amd  an  additional  set  of  equations  requested 
by  one  of  the  modeling  groups,  are  also  provided  in  Appendix  E. 

Empirical  Results 

The  general  patterns  of  statistical  results  and  the  overall  impor- . 
tance  of  the  variables  included  in  the  regression  equations  are  empha- 
sized in  the  discussion  below.   A  specific  discussion  of  each  individual 
regression  equation  estimated  for  individual  cohort  groups  is  not  provided. 
Because  of  the  well  known  differences  in  the  labor   force  peurticipation 
rates  of  men  and  women,  a  separate  section  is  devoted  to  the  cohort  groups 
of  each  sex. 

Female  Cohorts 

The  regression  results  for  women  are  simimarized  in  Table  1.   The 
summary  provided  in  that  table  condenses  the  results  for  the  nine  age 
cohorts  into  a  single  row  for  each  of  the  three  county  size  groups. 
Thus,  in  utilizing  Table  1  as  a  summary  device,  it  should  be  noted  that 
it  would  be  possible  to  have  a  maximum  of  nine  statistically  significant 
coefficients  (one  for  each  age  cohort)  for  most  of  the  variables  for  any 
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one  of  the  county  size  groups;  however,  the  three  different  educational 
variables  and  the  percent  married  with  husbands  present  variable  were 
not  utilized  in  each  equation,  so  that  fewer  significant  coefficients 
were  possible  for  these  variables.    Because  equations  were  estimated 
for  nine  age  groups  for  each  of  the  three  county  size  groups.  Table  1 
provides  a  summary  of  the  results  for  27  different  equations.   Overall, 
the  "explanatory  power"  of  the  equations  estimated  is  indicated  by  the 


for  "small"  counties,  .29  to  .73  for  "intermediate"  counties  and  .45  to 
.80  for  "large"  counties  —  reflects  the  general  level  of  the  explanatory 
power  of  the  nine  equations  for  each  county  group.    For  women,  at  least, 
it  appears  that  influences  in 'addition  to  those  controlled  for  in  the 
amalysis  (including  "noneconomic"  considerations)  may  be  particularly 
important  in  explaining  labor  force  participation  behavior  in  small 
counties.  The  discussion  of  specific  results  is  organized  around  the 
eight  basic  groups  of  variables  described  earlier  in  this  report,  with 
references  to  the  summary  provided  in  Table  1.   The  interested  reader  also 
is  referred  to  Taibles  2,  3,  and  4  which  provide  the  more  detailed  regres- 
sion results  for  the  nine  age  cohorts  in  Isurge,  intermediate,  and  small 
counties,  respectively. 

Relative  Sex-Industry  Employment  Opportunity  Indexes.  As  explained 
above,  each  of  the  ten  employment  opportunity  indexes  (EOI)  was  computed 
sepaxately  for  each  sex  within  a  given  county  size  group.   For  each  group, 
the  value  of  an  EOI  variable  for  a  particular  industry  in  a  county  repre- 
sents the  number  of  jobs  in  that  industry  expected  to  be  available  to 
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women  in  that  industry  and  county,  relative  to  the  number  of  women  of 
labor  force  age  in  that  county.    Obviously,  to  the  extent  to  which 
relative  opportunities  in  an  industry  have  emy  effect  on  ladoor  force 
participation  decisions,  increased  values  of. amy  EOI  variable  generally 
would  be  expected  to  result  in  increased  labor  force  participation. 
Overall,  these  industry  EOI  vauriables  were  importantly  related  to  labor 
force  participation  rates  for  women  —  a  total  of  73  of  the  coefficients 
for  these  varieibles  were  statistically  significant  at  least  at  the  .05 
level  (see  Table  1)  and  each  of  these  significant  coefficients  had  a 
positive  sign.   Increased  opportunities  in  the  services  industry  group, 
one  of  the  major  sources  of  employment  for  women,  were  associated  with 
(significantly)  increased  labor  force  participation  rates  for  16  of  the 
27  cohorts  in  the  three  county  size  groups.   The  retail  trade,  government, 
amd  manufacturing  industry  groups  followed  the  services  category  in  terms 
of  statistically  significant  coefficients  with  12,  11,  and  10  recorded, 
respectively,  for  these  three  industry  variables.  The  number  of  statis- 
tically significant  coefficients  for  the  other  industry  variables  was 
six  for  agriculture,  five  for  construction-mining,  four  each  for  trans- 
portation-communication and  banking-finance-insurance,  and  three  for 
other  education. 

The  magnitude  of  the  estimated  labor  force  participation  increase 
in  response  to  a  1  percent  increase  in  the  (expected)  relative  employment 
opportvinities  for  women  in  any  of  the  ten  industrial  categories  varies 
considereibly.   For  the  variaLbles  with  statistically  significant  coeffi- 
cients, the  smallest  estimated  effect  was  for  the  services  variable  for 
35-44  year  old  women  in  large  coxonties  (see  Table  2)  ,  cind  the  largest 


effect  was  for  the  construction-mining  variaJale  for  45-64  year  old 
women  in  small  counties  (see  Table  4) .  A  1  percent  increase  in  the 
relative  opportiinities  for  women  was  estimated  to  increase  leibcr  force 
participation  rates  by  only  eibout  0.4  percent  in  the  former  case,  but 
by  more  than  15  percent  in  the  latter  case.   Between  these  response 
extremes,  nearly  half  of  the  remaining  significant  coefficients  indicate 
that  a  1  percent  increase  in  the  relative  employment  opportunities  in  a 
particular  industry  increased  labor  force  participation  rates  by  1-2 
percent,  about  three-fourths  had  coefficients  below  3.0  percent,  and 
only  about  one-tenth  of  the  significajat  coefficients  had  values  larger 
than  4.0  percent. 

At  a  general  level,  there  were  few  marked  differences  in  the  number 
of  significcint  coefficients  for  any  particular  industry  group  across  the 
three  county  size  groups  (see  Table  1) .  An  exception  is  the  services 
variable,  for  which  a  significant  coefficient  was  estimated  for  eight 
of  the  nine  age  cohorts  in  intermediate  counties,  compared  with  signifi- 
cant coefficients  for  five  age  cohorts  in  the  small  counties  and  three 
age  cohorts  in  the  large  county  group.   A  less  pronounced  pattern  was 
fovmd  for  the  manufacturing  vsuricible  for  which  significant  coefficients 
were  recorded  for  five  groups  in  the  intermediate  counties,  three  groups 
in  the  large  counties  cind  two  groups  in  the  small  counties.   Greater 
relative  opportunities  in  the  transportation-communication  group  were 
associated  with  higher  participation  rates  for  three  age  cohorts  in 
large  counties  but  only  for  one  cohort  in  intermediate  counties  amd  none 
for  small  coxinties.   Increased  opportunities  in  government  were  more 
often  related  to  increased  participation  rates  in  large  cind  small  counties 


(with  five  and  four  significant  coefficients,  respectively)  than  in 
intermediate  counties  where  an  increase  in  the  government  EOI  varia±)le 
resulted  in  higher  participation  rates  for  only  two  age  groups.   Much 
^smaller  differences  in  the  effects  on  labor  force  participation  rates 
of  increases  in  the  respective  EOI  variaUoles  were  found  among  the  three 
county  size  breaks  for  the  remaining  six  industry  variables.  Moreover, 
even  though  some  differences  in  the  importance  of  particular  industry 
variables  were  recorded  for  the  three  county  size  groups,  these  differ- 
ences were  usually  offsetting  so  that  the  total  number  of  statistically 
significeint  coefficients  for  the  industry  variables  was  nearly  identical 
for  each  county  size  group  (25  for  large  and  intermediate  counties,  amd 
23  for  small  counties) . 

Examination  of' the  regression  coefficients  estimated  for  the  indus- 
trial variables  for  each  age  cohort  in  the  three  county  size  groups 
reveals  some  additional  patterns  of  interest  (see  Tables  2,  3,  amd  4). 
These  patterns  are  summarized  in  Table  5  which  presents  the  number  of 
statistically  significant  coefficients  for  the  industry  EOI  variadales, 
classified  by  age  group  and  county  size  category.  The  age  cohorts  for 
which  the  greatest  number  of  statistically  significant  coefficients  was 
estimated  for  the  industry  EOI  variables  vary  somewhat  among  the  three 
county  size  groups.   For  the  large  counties,  the  greatest  number  of 
significcuit  coefficients  was  recorded  for  the  25-34  amd  35-44  age  groups 
(6  for  each) ,  followed  by  the  20-21  and  22-24  age  cohorts  with  four  amd 
three  significant  coefficients,  respectively.   For  intermediate  counties, 
eight  of  the  ten  industrial  EOI  variaibles  had  significant  coefficients 
for  the  45-64  age  category,  four  significant  coefficients  were  estimated 


NUMBER  OF  STATISTICALLY  SIGNIFICANT  COEFFICIENTS  ESTIMATED  FOR 
RELATIVE  INDUSTRY  EMPLOYMENT  OPPORTUNITY  INDEXES  FOR  FEMALE  COHORTS^ 


Age  Group 

Large 

Intermediate 

Small 

Counties 
0 

Counties 

Counties 
•  2 

Total 

14-15 

3 

5 

16-17 

1 

2 

2 

5 

18-19 

1 

2 

2 

5 

20-21 

4 

0 

0 

4 

22-24 

3 

3 

4 

10 

25-34 

6 

1 

4 

11 

35-44 

6 

4 

2 

12 

45-64 

2 

8 

7 

17 

65  &  over 

_2_ 

_2_ 

_0 

_4 

TOTALS 

25 

25 

23 

73 

See  Tables  2,  3,  &  4  for  the  complete  regression  results  for 
large,  intermediate,  and  small  counties,  respectively. 


for  the  35-44  age  group,  and  three  significant  coefficients  were  foxind 
for  both  the  youngest  group  and  the  22-24  age  category.  Most  of  the 
statistically  significant  coefficients  estimated  for  the  industry  EOI 
variables  in  the  equations  for  small  counties  were  concentrated  among 
three  age  groups  —  seven  for  the  45-64  age  cohort  and  four  each  for 
the  22-24  and  25-34  age  groups.   If  the  pattern  of  significant  coeffi- 
cients among  the  various  age  groups  is  considered  for  all  county  size 
groups  together,  the  apparently  varying  importaince  of  the  industry  EOI 
variables  for  the  various  age  groups  in  each  county  size  group  is  replaced 
by  a  clear  pattern.   For  all  county  size  groups  considered  together,  the 
industry  EOI  variables  are  most  important  for  those  of  prime  leibor  force 
age,  from  22  years  through  64  years,  and  least  important  for  younger  emd 
older  workers  (see  Table  5) .   The  four  age  cohorts  that  comprise  workers 


in  the  22-64  age  interval  account  for  50  of  the  significant  coefficients 
for  this  set  of  variables,  whereas  the  other  five  age  cohorts  account 
for  only  23  of  them.   Thus,  as  would  be  expected,  industrial  employment 
opportunities  more  often  influence  the  Icibor  force  decisions  of  prime 
age  females  than  the  decisions  of  either  younger  or  older  workers. 

The  Unemployment  Rate.  Variations  in  the  unemployment  rate  among 
these  counties  had  very  little  effect  on  the  labor  force  participation 
rates  of  women  in  these  counties.   The  estimated  coefficients  are  quite 
small  in  neairly  all  cases,  with  a  total  of  only  three  coefficients 
larger  than  1.0.   Thus,  for  24  of  the  27  cohorts,  a  1  percent  increase 
in  the  unemployment  rate  (e.g.,  from  3.0%  to  4.0%)  resulted  in  a  change 
of  less  than  1  percent  in  ladDor  force  participation  rates  (see  Tables  2, 
3,  amd  4).  Moreover,  only  three  of  these  27  (small)  unemployment  rate 
coefficients  had  statistically  significant  coefficients,  one  for  a  single 
age  cohort  in  each  of  the  three  county  size  groups.  Moreover,  two  of 
these  three  coefficients  had  positive  signs,  an  indication  that  the 
additional  worker  effect  outweighed  the  discouraged  worker  effect  in 
these  two  cases.  Even  if  the  statistically  nonsignificant  coefficients 
axe   considered,  only  14  of  the  27  unemployment  rate  coefficients  had 
negative  signs.   This  pattern  of  results  indicates  that  the  discouraged 
and  additional  worker  effects  apparently  were  approximately  offsetting. 
Thus,  increased  unemployment  apparently  had  little  effect  on  the  labor 
force  participation  decisions  of  women  in  these  counties  on  labor  force 
participation  rates,  and  there  is  no  indication  provided  by  these  results 
that  a  considerable  amount  of  "hidden  unemployment"  existed  among  the 
female  cohorts  in  the  region  in  1970.   These  findings  may  well  be 


explained  by  two  factors.  First,  low  average  unemployment  rates  were 
recorded  throughout  the  region  during  1970  —  4.8  percent  for  large 
counties,  4.4  percent  for  intermediate  counties,  smd  3.9  percent  for 
small  counties.  During  periods  of  relatively  high  economic  activity 
levels,  little  hidden  unemployment  might  well  be  expected,  and  the 
estimates  indicate  that  marginal  changes  in  the  vinemployment  rate  had 
little  effect  on  ledDor  force  participation  rates.  Secondly,  it  should 
be  emphasized  that  the  industry  EOI  variables  also  reflect  the  impact 
of  labor  demand  on  labor  force  participation  rates  and,  as  discussed 
ahove,   increased  industry  opportunities  were  frequently  related  to 
increased  la±)or  force  participation  rates. 

Ethnic  Composition.  The  two  measures  of  ethnic  composition  included 
were  the  percent  of  men  eind  women  accoixnted  for  by  Spanish  persons  and 
the  percentage  of  women  accounted  for  by  Indian  persons .   It  was  hypothe- 
sized that  women  in  counties  with  higher  proportions  of  either  Spanish 
or  Indicin  persons  would  have  higher  participation  rates,  but  the  results 
provide,  at  best,  weaJc  support  for  the  hypothesis.  Six  statistically 
significant  coefficients  (of  a  possible  27)  were  estimated  for  the  Spanish 
variable  and  only  one  of  these  had  the  expected  positive  sign  (see  Tables 
2,  3,  and  4).  Moreover,  in  the  case  of  the  Indiam  variable,  only  five 
of  the  nine  significant  coefficients  had  positive  signs.  Thus,  ethnic 
composition  apparently  had  a  small  and  somewhat  inconsistent  effect  on 
the  participation  rates  of  women  of  various  ages  in  this  region. 

Urbanization  cind  Density.   It  was  expected  that  greater  urbcuiization , 
for  a  given  population  density,  would  be  associated  with  (significantly) 
increased  labor  force  participation  rates  in  intermediate  and  large 


counties  (an  amalogous  urbanization  variable  was  not  availaible  for  the 
smallest  county  size  category) .   This  was  the  case,  however,  for  only 
one  of  the  18  age  cohorts  in  these  two  county  size  groups  (see  TaOsles 
2  and  3) .   For  small  counties,  greater  population  density  was  associated 
with  higher  participation  rates  for  only  two  age  cohorts.   In  short, 
urbanization  measures  were  not  important  la±)or  force  determinants  for 
women.  In  part,  this  may  be  due  to  the  crude  measures  of  urbanization 
which  were  available  for  the  analysis. 

Median  Earnings.   Increased  earnings  result  in  two  conflicting 
effects  on  labor  force  participation  rates  —  a  substitution  effect  which 
makes  nonparticipation  in  the  labor  market  relatively  less  attractive 
and  an  income  effect,  through  higher  earnings,  which  makes  more  leisure 
(nonparticipation)  more  attractive.  The  empirical  estimates  indicate  that 
these  two  effects  were  roughly  offsetting  for  nearly  all  age  cohorts, 
and  this  resulted  in  statistically  nonsignificamt  coefficients  for  all 
but  two  of  the  27  age  groups  (see  Tables  2,  3,  emd  4).   In  the  case  of 
the  two  significant  coefficients  —  for  women  25-34  and  45-54  years  of 
age  in  large  coxinties  —  the  substitution  effect  apparently  dominated 
so  that  higher  county  earnings  resulted  in  higher  participation  rates. 
Even  in  these  cases,  however,  the  effects  were  fairly  modest,  with  a 
$1,000  increase  in  mediam  earnings  associated  with  a  maximtim  increase  in 
lc±ior  force  participation  of  only  about  4  percent. 

Educational  Variables.  The  first  of  the  three  schooling  or  educa- 
tional variaibles  included  was  the  percentage  of  each  of  the  age  cohorts 
between  16-34  years  of  age  that  was  enrolled  in  school.  The  larger  the 
percentage  of  any  age  cohort  enrolled  in  school  in  a  co\inty,  the  smaller 


would  be  the  expected  labor  force  participation  rate  for  that  age  cohort. 
Consistent  with  this  expectation,  11  of  the  15  coefficients  for  this 
variable  have  negative  signs,  although  only  one  of  these  coefficients 
is  statistically  significant  at  the  .05  level  (see  Tables  2,  3,  and  4). 

One  vauriaile  to  reflect  the  general  level  of  educational  attainment 
within  a  county  was  included  in  all  equations  estimated,  although  two 
different  measures  were  utilized.  The  percentage  of  women  15-44  years 
of  age  with  at  least  a  high  school  education  is  available  from  census 
data  and  this  measvire  was  utilized  for  the  seven  age  cohorts  in  this  age 
range.  For  the  two  older  age  categories,  the  proxy  for  educational 
attainment  utilized  was  the  percentage  of  women  over  25  years  with  at 
least  a  high  school  education.  Only  two  of  the  21  educational  coefficients 
estimated  for  the  cohorts  less  than  45  years  of  age  were  statistically 
significant  and,  contrary  to  expectations,  one  of  these  coefficients 
actually  had  a  negative  sign  (see  Tables  2,  3,  and  4) .  For  women  less 
than  45  years  old,  therefore,  increased  education  generally  had  little 
effect  on  labor  force  participation  rates.   For  the  two  oldest  age 
groups  in  the  three  county  size  categories,  however,  women  in  counties 
with  a  larger  proportion  of  high  school  graduates  did  have  (significantly) 
higher  labor  force  participation  rates  (in  five  of  the  six  cases) ,  as 
was  hypothesized.  Thus,  for  women  in  this  region,  education  appeurently  , 
was  importantly  related  to  labor  force  participation  decisions  for  older 
but  not  for  younger  workers. 

Percentage  Married  with  Husband  Present.   Although  the  gap  in  labor 
force  participation  rates  between  women  married  with  husbcinds  present 
and  other  women  has  been  closing  rather  dramatically  in  recent  years. 


the  former  group  continues  to  participate  in  the  labor  market  less 
frequently  than  the  latter  group.  Consistent  with  this  pattern  of  labor 
force  participation,  23  of  the  24  coefficients  estimated  for  this 
vari2±»le  have  negative  signs  (see  Taibles  2,  3,  amd  4).   It  should  be 
noted,  however,  that  only  11  of  these  23  coefficients  are  statistically 
significamt  at  the  .05  level.   Interestingly,  increases  in  this  variable 
resulted  in  significamtly  lower  participation  rates  for  each  age  group 
for  women  in  large  coxinties,  but  had  the  effect  of  significauatly  reducing 
le±>or  force  participation  rates  for  only  three  of  the  16  age  cohorts  in 
intermediate  a^d  small  counties-   Apparently,  marriage  serves  as  less  of 
a  constraint  on  labor  force  paurticipation  for  women  in  less  urbeuiized 
areas,  perhaps  a  reflection  of  the  greater  possibility  of  aurranging  for 
satisfactory  child  care  in  smaller  places. 

Male  Cohorts 

The  regression  results  for  the  27  equations  estimated  for  men  are 
summarized  in  Tcible  6.   As  was  the  case  for  women,  a  maximum  of  nine 

statistically  significant  coefficients  was  possible  for  each  county  size 

24 

group  for  most  of  the  varicLbles  included  in  the  equations.    Generally, 

the  equations  estimated  account  for  more  than  half  of  the  observed 
variations  in  leibor  force  pcirticipation  rates  for  these  cohorts.   The 
"explanatory  power"  of  the  equations  generally  is  higher  for  the  large 
county  size  group  than  for  the  other  two  groups,  as  was  also  the  case 

for  females.   The  equations  estimated  for  seven  of  the  nine  age  cohorts 

2  2 

in  large  counties  have  R  values  of  at  least  .60,  compared  with  R  values 

of  this  magnitude  for  only  four  of  the  equations  estimated  for  intermediate 
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covmties  ajid  one  of  the  equations  estimated  for  small  counties-   None- 


this  high.   The  discussion  of  results  is  organized  aroiind  variable 
groups,  with  references  to  the  summary  provided  in  Table  6.   The  interested 
reader  also  is  referred  to  Teibles  7,  8,  eind  9  which  contain  the  specific 
regression  results  for  the  nine  age  cohorts  in  large,  intermediate,  and 
small  counties,  respectively. 

Relative  Sex-Industry  Employment  Opportunity  Indexes.   Overall ,  the 
industry  EOI  varicibles  cire  importantly  related  to  the  labor  force  parti- 
cipation rates  of  the  males  in  each  county  size  group.   A  total  of  80  of 
the  coefficients  estimated  for  these  variables  are  statistically  signi- 
ficant at  least  at  the  .05  level  although,  as  will  be  discussed  below, 
seven  of  the  significant  coefficients  for  the  large  county  group  actually 
have  negative  signs.  An  indication  of  the  strength  of  increases  in  indus- 
trial employment  opportunities  in  increasing  male  labor  force  partici- 
pation rates  is  provided  by  the  rauige  of  the  values  for  the  statistically 
significcint  (and  positive)  coefficients  for  these  variables  (see  Tables 
7,  8,  and  9).   The  smallest  of  these  coefficients  is  .17  for  the  mauiu- 
facturing  coefficient  for  males  in  large  counties,  cind  the  largest  is 
4.12  for  the  retail  trade  Vciriable  for  males  in  small  counties.   Overall, 
more  thaxi  50  of  these  coefficients  are  less  thaui  1.0  aind  only  five  of 
them  exceed  2.0.   Thus,  for  the  variables  with  statistically  significant 
coefficients,  a  1  percent  increase  in  employment  opportunities  in  a 
particuloir  industry  generally  resulted  in  labor  force  participation 
increases  of  less  than  1  percent.   Employment  opportunities  in  agriculture 
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had  the  most  consistently  positive  effect  of  amy  industry  on  leibor 
force  participation  rates.   Increased  employment  opportunities  in 
agriculture  increased  the  lahoz   force  participation  rates  of  most  of 
the  cohorts  analyzed;  this  was  the  case  for  each  of  the  nine  age  groups 
in  small  counties,  cind  six  of  the  age  cohorts  in  each  of  the  other  two 
county  size  groups.  Thus,  even  though  agriculture  represents  a  small 
proportion  of  the  total  employment  opportunities  in  the  region  it  was 
certainly  the  industry  most  often  significantly  related  to  the  partici- 
pation rates  of  males.   Following  agriculture  as  the  most  consistent 
industrial  determinants  of  labor  force  participation  rates  were  construc- 
tion-mining with  l4  statistically  significcint  coefficients  and  majiufac- 
turing  with  11  statistically  significamt  coefficients. 

Examination  of  the  pattern  of  significant  coefficients  among  the 
three  county  size  groups  reveals  considerable  differences  in  the  number 
of  statistically  significamt  coefficients  across  the  three  size  groups 
for  four  of  the  ten  industrial  categories.  The  construction-mining 
variable  has  seven  significant  coefficients  for  men  in  intermediate 
counties  and  six  significant  coefficients  for  the  small  county  cohorts, 
compared  with  only  one  significant  coefficient  for  men  in  large  counties. 
An  increase  in  (expected)  opportunities  for  men  in  mamufacturing  resulted 
in  higher  labor  force  participation  rates  for  six  of  the  nine  cohorts  in 
intermediate  counties,  compaured  with  only  two  and  three  of  the  cohorts 
in  large  and  small  coxinties,  respectively.   Increased  relative  employment 
opportunities  for  men  in  wholesale  trade  in  a  particular  county  were 
associated  with  higher  labor  force  participation  rates  for  three  of  the 
age  cohorts  in  intermediate  counties  but  for  none  of  the  age  groups  in 


either  of  the  other  size  categories.   Finally,  the  services  EOI  variable 
had  five  significant  coefficients  for  males  in  large  counties  but  only 
two  significant  coefficients  in  each  of  the  other  size  categories. 
Otherwise,  for  the  significant  coefficients,  the  impact  of  vaxiations  in 
the  employment  opport;inities  available  to  males  in  a  particular  industry 
had  fairly  similar  effects  across  the  coxinty  size  groups  in  significantly 
increasing  male  Icibor  force  participation  rates. 

Another  difference  among  the  county  size  groups,  and  one  quite 
unexpected,  is  not  reflected  by  the  summary  provided  in  Tcible  6.  Exami- 
nation of  the  regression  coefficients  reported  in  TaOales  7,  8,  aind  9 
reveals  that  seven  of  the  22  statistically  significant  coefficients 
estimated  for  males  in  large  counties  actually  have  negative  signs. 
Moreover,  four  of  these  seven  negative  coefficients  were  for  the  services 
industry  variable.   The  explanation  for  these  findings  is  not  apparent. 
In  contrast,  none  of  the  58  statistically  significant  coefficients  for 
the  industry  EOI  variables  has  a  negative  sign  in  the  equations  for  the 
other  two  county  size  groups.  The  appearance  in  the  regression  equations 
of  the  seven  negative  and  statistically  significant  regression  coefficients 
(out  of  a  total  of  540  estimated  for  men  and  women  together)  ,  however,  does 
not  seem  to  provide  a  valid  basis  for  questioning  the  theoretically 
plausible  positive  coefficients  expected  for  the  EOI  variables. 

Increases  in  the  industry  EOI  variables  affect  labor  force  parti- 
cipation rates  for  the  various  age  cohorts  in  somewhat  different  ways 
in  each  of  the  three  coiinty  size  categories.   The  information  presented 
in  Table  10  summarizes  this  pattern  for  the  statistically  significant 
coefficients  with  positive  signs  for  the  age  cohorts,  classified  by 


Age  Group 

Large 

Intermediate 

Small 

Counties 

1 

Counties 

Counties 

14-15 

0 

1 

16-17 

2 

4 

18-19 

1 

6 

20-21 

0 

1  . 

22-24 

2 

2 

25-34 

2 

2 

35-44 

2 

6 

2 

45-64 

3 

8 

4 

65  &  over 

_2 

_1 

_4 

TOTALS 

15 

32 

26 

NUMBER  OF  POSITIVE  AND  STATISTICALLY  SIGNIFICANT  COEFFICIENTS  ESTIMATED 
FOR  RELATIVE  INDUSTRY  EMPLOYMENT  OPPORTUNITY  INDEXES  FOR  MALE  COHORTS* 


2 

7 

11 

3 

8 

9 

10 

15 


See  Tcibles  7,  8,  and  9  for  the  detailed  regression  results  for 
large,  intermediate,  amd  small  counties,  respectively. 


county  size  group.   Increases  in  the  employment  opportunities  available 
to  males  (of  all  ages)  seldom  increased  the  labor  force  participation 
rates  of  persons  in  the  groups  which  contain  most  high  school  students 
(ages  14-19)  in  large  or  intermediate  counties;  only  four  cind  five  out 
of  a  possible  30  coefficients  were  statistically  significant  for  young 
workers  in  these  respective  size  groups.   In  contrast,  11  of  the  coeffi- 
cients estimated  for  the  industry  variables  were  statistically  significsmt 
for  the  three  youngest  age  groups  in  small  counties.  As  might  be  expected, 
increased  elnployment  opportunities  for  males  of  all  ages  may  be  more 
likely  to  attract  school  age  males  into  the  labor  force  in  small,  rural 
counties  them  in  counties  with  some  degree  of  urbcinization.   The  other 
age  cohorts  most  often  affected  by  increased  employment  opportunities 
in  these  smeai  counties  were  the  two  oldest  ones  (45-64  years,  and  65 


years  and  up) ,  for  which  four  significant  coefficients  were  estimated 
in  each  case,  again  perhaps  reflecting  the  rural  nature  of  these 
counties.   In  intermediate  counties,  increased  employment  opportunities 
most  frequently  had  am  effect  on  workers  in  the  four  prime-age  cate- 
gories, from  22  to  64  years  of  age;  within  these  foxir  age"  groups  the 
impact  was  most  pronounced  for  the  45-64  age  group  (with  eight  of  a 
possible  ten  coefficients  statistically  significant) .  Within  large 
counties,  no  distinct  pattern  emerges  for  the  various  age  groups,  except 
that  only  a  total  of  two  coefficients  are  statistically  significant  for 
the  14-15,  18-19,  and  20-21  year  old  age  groups  combined. 

The  Unemployment  Rate.  Increases  in  the  xxnemployment  rate  had 
little  effect  on  the  lahor   force  participation  rates  of  men,  similair  to 
the  regression  results  presented  earlier  for  the  female  cohorts.  Only 
two  statistically  significant  coefficients  were  estimated  for  this 
variable,  one  for  18-19  year  old  males  in  Icurge  counties  2md  one  fcr 
this  same  age  group  in  small  coxinties.  In  each  case,  the  coefficient 
is  positive,  which  indicates  the  domincince  of  the  additional  worker  over 
the  discouraged  worker  effect  for  this  age  group.  Moreover,  if  statis- 
tically non- significant  coefficients  are  also  considered,  24  of  the  27 
coefficients  estimated  have  positive  signs.  Thus,  as  was  the  case  for 
females,  the  results  provide  very  little  indication  that  "hidden"  unem- 
ployment (as  measured  in  this  study)  existed  in  the  region  in  1970.  The 
qualifications  noted  for  women,  however,  should  be  reiterated.  First, 
this  was  a  period  of  strong  economic  activity,  as  indicated  by  average 
unemployment  rates  of  4.8  percent,  4.4  percent,  and  3.9  percent  for 
large,  intermediate,  and  small  counties,  respectively.  Hidden  unemploy- 


ment  is  much  less  likely  to  be  a  problem  when  economy  activity  levels 
are  high  tham  when  they  are  low.  Also,  controlling  for  the  influence 
of  industrial  employment  opportunities  on  leibor  force  participation 
rates  very  likely  reduces  the  estimated  residual  effect  of  the  unem- 
ployment rate.   Finally,  it  should  be  noted  that  hidden  unemployment 
is  much  less  likely  to  exist  for  prime-age  males  than   for  females  under 
amy  reasonadsle  rsmge  of  economic  activity.  The  prime-age  male  labor 
force  simply  is  not  as  responsive  to  chajaging  economic  conditions  as  is 
the  female  leibor  force;  an  indication  of  this  was  also  provided  by  the 
considerably  smaller  size  of  the  statistically  significant  coefficients 
for  the  industrial  employment  opportunity  index  variadDles  in  the  equa- 
tions for  males  them  in  the  equations  for  females. 

Ethnic.  Composition.   Eight  of  the  coefficients  estimated  for  the 
percent  Spanish  variable  had  statistically  significant  coefficients. 
Two  of  these  coefficients  were  for  age  groups  in  large  counties,  whereas 
the  other  six  were  evenly  divided  between  intermediate  ajid  small  counties. 
In  all  but  one  of  the  cases,  the  sign  of  these  statistically  significant 
coefficients  is  negative  and  four  of  these  seven  negative  coefficients 
were  for  workers  under  19  years  of  age.   These  results  thus  provide  some 
support  for  the  hypothesis  that  labor  market  discrimination  may  in  some 
cases  depress  the  labor  force  participation  rates  of  Spanish  workers, 
especially  those  in  the  youngest  age  groups. 

The  other  ethnic  measure  included  was  the  percentage  of  males  in 
each  county  accounted  for  by  Indian  persons.   Six  of  the  coefficients 
for  this  varicible  —  two  for  cohorts  in  large  counties  and  four  for 
cohorts  in  small  counties  —  have  statistically  significant  coefficients 


and   each  of  these  coefficients  has  a  negative  sign.  Thus,  as  would  be 
expected,  counties  in  which  Indiam  males  comprise  larger  proportions  of 
the  male  population  tend  to  have  somewhat  lower  participation  rates  than 
otherwise  similar  counties,  at  least  for  some  age  cohorts. 

Urbanization  and  Density.  For  a  given  population  density,  increased 
urbanization  was  associated  with  (significemtly)  increased  labor  force 
participation  rates  for  six  of  the  seven  male  cohorts  over  18  years  of 
age  in  large  coiinties,  whereas  this  was  the  case  for  only  one  of  these 
cohorts  in  intermediate  counties.  Apparently,  increased  urbanization, 
even  controlling  for  the  relative  level  of  industrial  employment  oppor- 
tunities, induces  stronger  labor  market  attachment,  at  least  in  large 
counties.  A  1  percent  increase  in  urbanization  was  associated  with 
increases  in  labor  force  participation  rates  of  about  .11  to  .26  percent 
in  the  cases  where  statistically  significant  coefficients  were  estimated. 
In  contrast,  variations  in  population  density  had  a  statistically  signi- 
ficant effect  on  the  labor  force  participation  rates  of  only  one  of  the 
twenty-seven  groups  in  the  three  county  size  categories. 

Median  Earnings.  Higher  medicui  earnings  had  little  effect  on  the 
laLbor  force  participation  rates  of  males  in  this  region.  Only  three  of 
the  27  coefficients  estimated  for  this  variable  are  statistically  signi- 
ficant —  for  the  three  groups  in  the  22-44  age  range  in  large  counties  — 
euid  each  of  these  coefficients  has  a  positive  sign  (see  Tables  7,  8,  and 
9) .   Thus,  for  these  three  age  groups,  the  substitution  effect  of  higher 
earnings  apparently  dominated  the  income  effect.   For  the  remaining  24 
cohorts,  however,  the  substitution  and  income  effects  were  approximately 
offsetting,  so  that  statistically  nonsignificant  coefficients  resulted. 


Educational  Variables.   Ten  of  the  15  age  cohorts  (in  the  age  rajige 
16-34  years  for  the  three  county  size  categories)  for  which  the  percentage 
enrolled  in  school  varLahle   was  utilized  had  statistically  significant 
and  negative  coefficients  for  this  variable.   Thus,  as  would  be  expected, 
increased  school  enrollment  tended  to  reduce  labor  force  participation 
rates  for  most  cohorts.  This  was  the  case  for  all  the  cohorts  in  18-34 
years  range  in  large  and  intermediate  counties,  as  well  as  for  workers 
in  the  18-19  and  20-21  year  cohorts  in  small  counties. 

One  of  two  educational  variables  —  the  percent  of  males  20-49  years 
with  at  least  4  years  of  high  school  (for  the  14-44  year  age  cohorts)  and 
the  percent  of  males  over  25  years  with  at  least  4  years  of  high  school 
(for  the  two  oldest  cohorts)  was  included  in  each  equation.   Nine  of  the 
ten  statistically  significant  coefficients  estimated  were  for  workers  in 
large  or  intermediate  counties  (see  Tables  7,  8,  and  9).   In  each  case, 
these  statistically  significant  coefficients  have  positive  signs,  consis- 
tent with  the  expected  relationship.   Interestingly,  statistically  signi- 
ficant coefficients  were  estimated  for  the  education  varieibles  for  five 
of  the  six  age  cohorts  over  35  years  of  age  in  intermediate  and  large 
counties.   Thus,  at  least  for  these  older  workers  in  urbauiized  areas, 
increased  educational  attainment  tended  to  increase  labor  force  partici- 
pation rates,  as  hypothesized. 


Conclusions 

The  purpose  of  this  study  was  to  investigate  the  relationship  between 
county-level  labor  force  participation  rates  and  a  number  of  theoretically 
relevant  economic  and  demographic  characteristics  of  the  workers  vithin 
the  nine-state  region  encompassed  by  the  Four  Corners  and  Old  West  Regional 
Commissions.  Emphasis  was  placed  on  estimating  the  influence  of  the  indus- 
ttial  composition  of  employment  on  the  patterns  of  labor  force  participa- 
tion of  18  population  cohorts,  classified  by  age  and  sex,  within  three 
county  size  groups. 

The  empirical  results  of  this  analysis,  based  on  1970  census  data, 
provide  support  for  the  hypothesis  that  greater  industry-specific  relative 
employment  opportunities  for  a  particular  sex  (the  EOI  variables)  tend  to 
increase  the  labor  force  participation  rates  recorded  for  workers  of  that 
sex.  An  equal  number  (73)  of  positive  and  statistically  significemt  coeffi- 
cients for  these  variables  was  estimated  for  the  male  and  female  cohort 
groups.   In  some  instances,  however,  these  variables  exerted  quite  different 
effects  on  the  participation  decisions  of  males  and  females.   For  example, 
relative  employment  opportunities  in  the  agricultural  sector  were  signifi- 
camtly  related  to  the  labor  force  participation  rates  of  males  in  21  of 
the  27  age-county  size  cohorts,  compared  with  a  total  of  only  six  for  the 
female  cohorts.   Similarly,  relative  employment  opportunities  in  construc- 
tion and  mining  were  estimated  to  significantly  influence  the  labor  force 
paxticipation  decisions  of  14  of  the  male  cohorts,  but  only  five  of  the 
female  cohorts.   In  contrast,  increased  relative  employment  opportunities 
in  the  services  industry  were  more  often  significantly  related  to 
increased  ladxjr  force  participation  of  the  female  cohorts  (a  total  of  16) , 


compared  with  the  male  cohorts  (a  total  of  five) .   For  many  of  the  other 
industrial  categories,  however,  the  nximber  of  statistically  significant 
coefficients  for  the  industry-specific  EOI  variaibles  were  quite  similar 
in  the  equations  estimated  for  males  and  females  (e.g.,  manufacturing  and 
retail  trade) .   The  importance  of  the  industrial  composition  of  employ- 
ment varisdDles  was  quite  similar  among  the  three  county-size  categories 
analyzed.   The  total  number  of  statistically  significant  EOI  variables 
for  men  and  women  combined  was  47,  57,  and  49,  for  large,  intermediate, 
amd  small  counties,  respectively.   The  analysis  further  revealed  that  the 
influence  of  the  EOI  variables  was  generally  stronger  on  the  labor  force 
participation  decisions  of  the  prime-aged  components  of  the  female  popu- 
lation, and  of  somewhat  greater  importance  for  the  younger  and  older  male 
age  cohorts,  especially  in  small  counties.   Overall,  a  general "conclusion 
to  be  drawn  from  this  aiialysis  is  that  relative  employment  opportunities, 
classified  by  industry,  exert  important  influences  on  the  labor  force 
participation  decisions  of  a  Icirge  number  of  the  sex-age  cohorts  within 
the  nine- state  region.   It  should  also  be  emphasized,  however,  that  the 
impact  of  greater  relative  employment  opportunities  in  a  particular  industry 
in  increasing  labor  force  participation  rates  is  quite  selective  —  in 
most  cases,  greater  opportunities  had  no  significcint  effect  on  labor  force 
participation  rates  and  in  a  few  cases  the  impact  was  actually  negative. 
A  second  objective  of  this  study  was  to  investigate  the  presence 
(or  absence)  of  "hidden"  unemployment  at  the  county  level.   The  existence 
of  "hidden"  unemployment  is  identified  in  this  study  by  a  negative  and 
statistically  significant  coefficient  estimated  for  the  unemployment  rate 
variable  which  appears  in  each  of  the  54  equations.   By  this  measure,  the 


54 

empirical  findings  strongly  support  the  conclusion  that  very  little 
"hidden"  unemployment  existed  in  the  region  in  1970  —  a  negative  and 
statistically  significamt  regression  coefficient  was  found  in  only  one 
equation  out  of  the  54  estimated.   Perhaps  this  finding  is  not  surprising 
because  "hidden"  unemployment  is  not  typically  a  problem  during  periods 
of  relatively  strong  economic  activity,  as  reflected  by  the  relatively 
low  average  unemployment  rates  which  prevailed  in  the  region  during  1970. 

The  relationship  between  labor  force  participation  rates  and  several 
other  potentially  relevant  economic  and  demographic  characteristics  of  the 
region's  population  also  was  investigated  in  this  study.   The  empirical 
findings  support  many  of  the  relationships  hypothesized  for  these 
variables.   For  example,  the  results  indicate  that  married  women  with 
husbands  present  tended  to  have  lower  labor  force  participation  rates 
than  otheirwise  similar  females.   Similarly,  male  age  cohorts  in  counties 
with  larger  percentages  of  the  age  cohort  enrolled  in  school  tended  to 
have  lower  participation  rates  than  males  in  the  same  age  cohorts  in 
other  counties;  interestingly,  this  expected  pattern  did  not  hold  for 
females.  The  ethnic  composition  variables,  those  that  measure  the  extent 
of  urbanization  (and  population  density)  among  counties,  and  those  that 
measure  county  earnings  levels  also  were  significantly  related  to  the 
leibor  force  participation  rates  recorded  for  a  number  of  the  cohort  groups 
analyzed.  Although  the  results  for  these  variables  are  not  always  similar 
among  the  54  equations  estimated,  the  results  indicate  that  a  number  of 
these  economic  and  demographic  variables  also  are  important  determinants 
of  labor  force  participation  choices  made  by  persons  in  the  region. 


*  The  authors  gratefully  acknowledge  the  contributions  of  Professor 
Michael  Greenwood  amd  Mr.  Ronald  Madsen.   Professor  Greenwood  provided 
valuable  assistance  in  the  formulation  of  the  general  model;  his  contri- 
bution to  the  appropriate  specification  of  the  industrial-composition- 
of-employment  portion  of  the  model  was  especially  useful  in  improving 
the  analysis.   Mr.  Madsen  provided  extremely  valuable  assistance  in 
collecting  the  original  data,  constructing  the  computer  tapes,  developing 
the  general  model  and  processing  the  niimerous  alternative  specifications 
estimated.   The  authors  also  appreciate  the  contributions  of  Professor 
James  Chalmers  who  provided  several  useful  suggestions  during  the  study. 


Utah;  the  Old  West  states  are  Nebraska,  North  Dakota,  South  Dadcota, 
-  Montana  and  Wyoming - 

The  age  groupings  for  the  two  sex  categories  are  those  available 
from  the  1970  Census;   14-15  years,  16-17  years,  18-19  years,  20-21  years, 
22-24  years,  25-34  years,  35-44  years,  45-64  years  and  65  years  and  up. 

"  Other  aspects  of  Icibor  supply  include  the  number  of  hours  worked 
by  each  employed  labor  force  member  and  the  level  of  skill,  education, 
experience,  and  productivity  possessed  by  the  worker. 


by  state,  in  Appendix  A. 

Mincer,  for  example,  has  noted  that  cross-sectional  estimates  of 
the  responsiveness  of  labor  force  size  to  changes  in  economic  activity 
levels  may  overstate  the  "true"  intertemporal  effects  of  such  changes  in 
the  aggregate.  See  J.  Mincer,  "Labor  Force  Participation  and  Unemploy- 
ment: A  Review  of  Recent  Evidence,"  in  J.  F.  Burton,  et_.  al_. ,  Readings 
in  Labor  Market  Analysis,  New  York:  Holt,  Rinehart  and  Winston,  1970, 
p.  84. 

It  should  be  noted,  however,  that  even  if  the  required  time  series 
data  were  availc^ile,  the  statistical  problems  associated  with  time  series 
euialyses  of  lalsor  force  participation  behavior  are  almost  as  formidable 
as  those  encountered  in  using  cross-sectional  data  for  time  series 
approximations.   See  Mincer,  op.  cit. ,  p.  92. 

It  should  be  emphasized  that  a  number  of  different  measures  of 
the  particulcir  determinants  of  labor  force  participation  emphasized  in 
this  analysis  are  oftentimes  available  from  the  county  census  data.   For 
example,  several  measures  of  educational  attainment,  ethnic  composition 
and  earnings  (or -income)  levels  are  available.   As  a  result,  a  substaji- 
tial  amount  of  experimentation  was  rec[uired  for  this  analysis  before  the 
specific  set  of  varicQales  was  selected  for  inclusion  in  the  model. 
Inclusion  of  multiple  measures  of  a  particular  influence  was  not  appro- 
priate because  of  the  high  levels  of  correlation  among  them,  which  would 


have  reduced  the  estimated  level  of  statistical  significance  of  each 
in  the  regression  equations.  The  hypotheses  developed  in  this  section 
of  the  paper  indicate  the  expected  relationships  between  le^Dor  force 
participation  rates  and  specific  measures  selected  to  represent  the 
influence  of  theoretically  relevant  variables.   If  alternative  measures 
of  these  influences  had  been  selected  for  inclusion  in  the  analysis  in 
place  of  those  actually  selected,  the  hypothesized  relationships  would 
not  be  appreciably  altered. 

W.  Bowen  and  A.  Finegan,  The  Economics  of  Laibor  Force  Partici- 
pation, Princeton:   Princeton  University  Press,  1969,  Appendix  B. 

9 

L.  Blair,  "An  Analysis  of  Utah  Labor  Force  Participation," 

(unpublished  paper  prepared  for  the  Office  of  the  State  Planning  Coor- 
dinator by  the  Bureau  of  Business  and  Economic  Research,  University  of 
Utah,  1973) . 


observations  available  on  industry  employment  by  sex  (at  the  county 
level)  are  those  contained  in  the  1970  Census.   Although  the  sex  ratio 
of  employment  by  industry  obviously  is  not  invariant  through  time,  it 
seems  likely  that  these  industry  ratios  would  be  fairly  stcible,  at  least 
over  reasonaUaly  short  intervals. 

Ideally,  the  level  of  job  vacancies  by  industry  also  would  be 
included  in  constructing  the  employment  opportunity  indexes,  but  job 
vacancy  data  are  not  available. 


and  Finegan,  although  in  their  analysis  a  wider  age  range  was  used  for 
most  cohorts.   Preliminary  experimentation  in  this  analysis  with  a  popu- 
lation varie±»le  which  is  both  sex  and  age  specific  reinforced  the  decision 
to  allow  for  such  substitutions  eunong  the  age  cohorts. 

^^  Ibid.,  pp.  80-90. 


of  persons  in  these  two  groups  arises  in  part  precisely  because  of  the 
greater  scope  for  substitution  between  market  and  nonmarket  activities 
aunong  the  "hidden"  component  of  the  unemployed  group.   As  a  result,  the 
net  gain  to  individuals  and  to  society  from  a  movement  into  labor  force 
status  should  be  less  for  the  "hidden"  unemployed  than  for  their  "measured" 
counterpart.   Indeed,  as  Mincer  notes,  it  is  somewhat  paradoxical  that 
the  greater  are  the  attempts  to  optimize  the  timing  of  labor  force  parti- 
cipation by  the  population  cohorts,  the  greater  is  the  apparent  existence 
of  "hidden"  unemployment  in  the  economy.   See  Mincer,  Ibid. ,  pp.  100-101, 
on  this  point. 


force  and  economic  activity  levels  based  on  this  type  of  data,  see  W.  Lee 
Hansen,  "The  Cyclical  Sensitivity  of  the  L2±»or  Supply,"  American  Economic 
Review,  51,  (June,  1961)  pp.  299-309. 


county  labor  force  participation  rate,  or  if  broader  age  ranges  had  been 
used  for  the  cohorts,  the  ratio  of  total  unemployment  divided  by  total 
population  might  well  have  been  a  more  appropriate  measure  than  the  total 
unemployment  rate,  which  is  defined  as  total  unemployment  divided  by  the 
total  labor  force.   See  Mincer,  o£.  cit. ,  p.  83  on  this  point. 

A  basic  assxamption  of  this  phase  of  the  analysis  is  that  the 
effects  on  leibor  force  participation  rates  of  a  1  per  cent  unemployment 
rate  differential  across  counties  will  provide  a  useful  approximation  of 
the  impact  of  a  1  percent  rise  in  the  unemployment  rate  in  one  or  more 
counties  over  time  on  the  labor  force  participation  rate  in  those  counties. 
As  noted  above,  some  conceptual  difficulties  may  arise  in  using  cross- 
sectional  data  to  estimate  time-series  responses.   At  the  co\inty  level, 
however,  no  time  series  data  are  available  from  which  an  alternative  set 
of  estimates  could  be  developed. 

op.  cit. ,  pp.  50-51. 

h  the  case  in  explaini 
pation  rate  differences  between  white  and  Negro  women  as  it  is  for  such 
differences  between  white  and  other  nonwhite  women.   See  ibid. ,  pp.  89-95. 


analysis,  in  some  instances  these  dummy  variables  were  not  permitted  to 
enter  the  regression  equations  because  of  the  s±)sence  of  a  sufficient 
nvimber  of  degrees  of  freedom. 


variables  is:   5  for  the  percent-in-school-by-age  variable;  2  for  the 
percent  of  females  15-44  years  with  at  least  4  years  of  high  school 
education  variable;  2  for  the  percent  female  over  25  years  with  at  least 
a  high  school  education  variable;  and  8  for  the  percent  married  with 
husband  present  variable.   It  should  also  be  noted  that  the  percent  urban 
variable  could  not  enter  the  equations  for  small  counties,  since  this 
variaible  is  defined  to  be  zero  for  all  small  counties. 

The  R  values  for  the  equations  reported  in  each  of  the  te±iles 
for  men  and  women  have  not  been  adjusted  for  differences  in  degrees  of 
freedom  among  them.  Nonetheless,  the  overall  patterns  of  the  "explanatory 
power"  of  the  equations  estimated  for  the  different  county  size  groups 
described  in  the  text  are  accurate  generalizations  for  adjusted  values 
of  r2. 


tion  that  the  relative  sex-employment  opportunities  in  any  particular 
county  and  industry  depend  only  on  the  sex-employment  ratio  for  all 
counties  in  the  relevant  county  size  group,  the  actual  level  of  employ- 
ment in  that  county  amd  industry,  and  the  number  of  women  of  labor  force 
age  in  that  county. 


variables  is;   5  for  the  percent-in-school-by-age  variable;  7  for  the 
percent  of  males  20-49  years  with  at  least  4  years  of  high  school  educa- 
tion variable  and  2  for  the  percent  of  males  over  25  years  with  at  least 
4  years  of  high  school  education  variable.   The  percent  urban  variable 
was  not  included  in  the  equations  for  the  small  county  group  because  it 
is  defined  to  be  zero  for  all  small  counties. 


APPENDIX  A 


COUNTIES  INCLUDED  IN  EACH  COUNTY 
SIZE  CATEGORY,  BY  STATE 


LARGE  COUNTIES 


Arizona 

Cochise 

Coconino 

Maricopa 

Pima 

Pinal 

Yavapai 

Yuma 


Colorado 

Adams 

Arapahoe 

Boulder 

Denver 

El  Paso 

Jefferson 

La  Plata 

Larimee 

Logcin 

Mesa 

Pueblo 

Weld 


Montana 

Cascade 

Flathead 

Gallatin 

Hill 

Lewis  &  Clark 

Missoula 

Silver  Bow 

Yellowstone 


Nebraska 

Adams 

Buffalo 

Dodge 

Douglas 

Gage 

Hall 

Lancaster 

Lincoln 

Madison 

Platte 

Sarpy 

Scotts  Bluff 


New  Mexico 

Bernalillo 

Chaves 

Curry 

Dona  Ana 

Eddy 

Lea 

Los  Alamos 

McKinley 

Otero 

Roosevelt 

San  Juan 

Samte  Fe 


North  Dakota 

Burleigh 

Cass 

Grand  Forks 

Morton 

Stark 

Stutsman 

Ward 

Williams 


South  Dakota 

Beadle 

Brookings 

Brown 

Codington 

Davison 

Lincoln 

Minehaha 

Pennington 

Yankton 


Utah 

Box  Elder 

Cache 

Davis 

Salt  Lake 

Toode 

Utah 

Weber 


Wyoming 

Albany 

Laramie 

Natrona 

Sheridan 

Sweetwater 


INTEPMEDIATE  COUNTIES 


Arizona 

Gila 
Graham 
Greenlee 
Mohave 
Nava j  o 
Santa  Cruz 


Colorado 

Alamosa 

Bent 

Chaffee 

Delta 

Fremont 

Garfield 

Gunnison 

Huerfano 

Kit  Carson 

LaJce 

Las  Animas 

Moffat 

Montezuma 

Montrose 

Morgan 

Otero 

Prowers 

Rio  Grande 


Montana 

Beaverhead 

Big  Horn 

Custer 

Dawson 

Deer  Lodge 

Fergus 

Glacier 

Lincoln 

Park 

Pondera 

Powell 

Richlcind 

Roosevelt 

Valley 


Nebraska 

Box  Butte 

Cass 

Cherry 

Cheyenne 

Colfax 

Cuming 

Custer 

Dakota 

Dawes 

Dawson 

Hamilton 

Holt 

Jefferson 

Kearney 

Keith 

Kimball 

Merrick 

Nuckolls 

Otoe 

Phelps 

Red  Willow 

Richardson 

Saline 

Saunders 

Seward 

Washington 

Wayne 

York 


New  Mexico 

Colfax 

Grant 

Hidalgo 

Lima 

Quay 

Rio  Arriba 

San  Miguel 

Sierra 

Socorro 

Union 

Valencia 


North  Dakota 

Barnes 

Bottineau 

Pierce 

Ramsey 

Richland 

Traill 

Walsh 


South  Dakota 

Butte 

Clay 

Fall  River 

Gramt 

Hughes 

Lake 

Lawrence 

Meade 

Roberts 

Shannon 

Spink 

Tripp 

Union 

Walworth 

Utah 

Carson 

Grand 

Iron 

Juab 

Sevier 

Uintah 

Wasatch 

Washington 

Wyoming 

Campbell 

Carbon 

Converse 

Fremont 

Goshen 

Johnson 

Park 

Uinta 

Washakie 

Weston 


SMALL  COUNTIES 


Arizona 
Apache 

Colorado 

Clear  Creek 

Conejos 

Douglas 

Eagle 

Pitkin 

Rio  Blanco 

Routt 

Saguache 

Washington 

Yuma 

Montana 

Blaine 

Carbon 

Chouteau 

Jefferson 

Leike 

McCone 

Madison 

Phillips 

Powder  River 

Ravalli 

Rosebud 

Sanders 

Sheridan 

Stillwater 

Nebraska 

Antelope 
Boone 
Boyd 
Burt 
.Butler 
Cedar 
Chase 
Clay 
Dixon 
Fillmore 
Franklin 
Frontier 
Furnas 
Greeley 


Nebraska  (cont. 

Harlan 

Hitchcock 

Johnson 

Knox 

Morrill 

Perkins 

Pierce 

Polk 

Sheridan 

Steinton 

Thayer 

Thurston 

Valley 

Webster 

New  Mexico 

Guadalupe 

Lincoln 

Mora 

Sandoval 

Taos 

Torrance 

North  Dakota 

Adams 

Benson 

Cavalier 

Divide 

D\inn 

Emmons 

Kidder 

La  Moure 

McHenry 

McKenzie 

McLean 

Mercer 

Mountrail 

Nelson 

Pembina 

Ransom 

Rolette 

Sargent 

Steele 

Towner 

Wells 


South  Dakota 

Bennett 

Bon  Homme 

Campbell 

Charles  Mix 

Clark 

Corson 

Custer 

Day 

Devel 

Dewey 

Douglas 

Edmunds 

Gregory 

Hamlin 

Hand 

Hutchinson 

Jerauld 

jcingsbury 

Lymcm 

McCook 

McPherson 

Marshall 

Mellette 

Miner 

Moody 

Perkins 

Potter 

Stcuiley 

Todd 

Turner 

Utah 

Beaver 

Duchesne 

Emery 

Millard 

Morgaji 

San  Juan 

Sanpete 

Wyoming 

Big  Horn 

Crook 

Lincoln 

Platte 

Sublette 

Teton 


APPENDIX  B 
Aggregation  of  Census  Industrial  Employment  Groups 


Industry  Group  for  Study 

1 .  Agriculture 

2.  Construction  and  Mining 

3 .  Manufacturing 


1970  Census  Industrial  Classification 

Agriculture 

Construction 
Mining 


4 .   Transportation  and  Communication  . 


5.   Wholesale  Trade 


Retail  Trade 


7.   Banking,  Finance,  and  Insurance 


8.  Services 


9 .   Government 


10.   Other  Education 


Manufacturing 

Railroads  and  Railway  Express 

Trucking  Services  and  Warehousing 

Other  Transportation 

Commxinications 

Utilities  and  Sanitary  Services 

Wholesale  Trade 

Food,  Bakery,  and  Dairy  Stores 
Eating  and  Drinking  Places 
General  Merchandise  Retailing 
Motor  Vehicle  Retailing  and 

Service  Stations 
Other  Retail  Trade 

Banking  and  Credit  Agencies 
Insurance,  Real  Estate,  and 
Other  Finance 

Business  and  Repair  Services 
Private  Households 
Other  Personal  Services 
Entertainment  and  Recreation 

Services 
Hospitals 

Health  Services,  Except  Hospitals 
Legal,  Engineering,  and  Misc- 

Professional  Services 
Welfare,  Religious,  and  Other 

Nonprofit  Organizations 

Public  Administration 
Elementary,  Secondary  Schools  and 

Colleges — Public 
Elementary,  Secondary  Schools  and 

Colleges — Private 
Other  Education  and  Kindred  Services 


APPENDIX  C 


Regional  Relative  Employment  Opportunities  Index,  By  County  Size, 
Sex,  and  Industry  (In  Percentages) 


LARGE 

INTERMEDIATE 

SMALL 

COUNTIES 

COUNTIES 

COUNTIES 

Male 

Female 

Male 

Female 

Male 

Female 

1.  Agriculture 

90.03 

9.97 

93.77 

6.23 

93.86 

6.14 

2.  Construction  and 
Mining 

93.19 

6.81 

96.09 

3.91 

96.62 

3.38 

3.  Manufacturing 

73.36 

26.64 

75.30 

24.70 

72.41 

27.59 

4.  Tramsportation  & 
Commtonication 

78.27 

21.73 

83.81 

16.19 

86.19 

13.81 

5.  Wholesale  Trade 

78.96 

21.04 

81.38 

18.62 

81.81 

18.19 

6.  Retail  Trade 

54.90 

45.10 

55.58 

46.42 

54.54 

45.46 

7.  Banking,  Finance 
and  Insurance 

51.10 

48.90 

48.42 

51.58 

52.82 

47.18 

8.  Services 

42.13 

57.87 

36.84 

63.16 

36.48 

63.52 

9.  Government 

56.40 

43.60 

52.09 

47.91 

48.75 

51.25 

10 . ' Other  Education 

38.51 

61.49 

35.66 

64.34 

32.99 

67.01 

APPENDIX  D 
Example  Values  and  Units  of  Measurement  of  Varieibles  Analyzed 

Example  Value         Varicible  Name  and  Units  of  Measurement 

86.5  Lcibor  Force  participation  rate  (in  percentage  points) 

by  age  aiid  sex. 

4.6  Unemployment  rate  (in  percentage  points),  expressed  as: 

Unemployed  Civilian  Labor  Force    . 
Total  Civilian  La±)or  Force 

7.496  Industry  employment  opportvmities  variable,  by  sex, 

given  by: 


LeJ   [pop.  J 


where  each  term  is  as  defined  in  the 
text  of  the  paper.   The  regional-index 
value  (the  left-hand  term)  is  measured 
in  percentage  points  and  the  county- 
specific  values  of  the  right-hand  term  are  expressed  as 
a  ratio.   The  product  of  these  two  terms  was  multiplied 
by  100.   The  example  value  of  7.496  could  have  resulted 
from  the  following  calculations  for  males  employed  in 
agriculture  in  a  given  county-size  category: 

Regional  Index  (the  left-hand  term)  =  50.0% 
Co;inty-specific  ratio  =  .14992 

The  product  of  these  two  terms,  multiplied  by  100, 
yields: 

50.0%  X  .14992  X  100  =  7.496 

46*1  Percent  urban,  defined  as: 

Population  living  in  a  city  of  at  least  2500 
Total  County  Population 

,,-  T,-,^-  •■ij^-j      Population 

11.6  Population  per  square  mile,  defined  as:   — -* — tt 

^        ^  ^  Square  Miles 

17.8  Percent  Spanish  defined  as: 

Population  of  Spanish  Language 
Total  County  Population 

7.6  Percent  American  Indicin  (by  Sex),  defined  as: 

American  Indian  Population  by  Sex 
Total  County  Population  by  Sex 


Example  Value        Variable  Name  and  Units  of  Measurement 

7238.  Median  earnings  in  1969  of  males  or  females  16  years 

or  older  with  labor  force  experience. 

93.6  Percentage  of  persons  in  a  particular  age  cohort 

(e.g.,  16-17  years)  enrolled  in  school. 

66.5  Percentage  of  males  (aged  20-49  years)  or  females 

(aged  15-44  years)  with  at  least  4  years  of  high 
school. 

55.0  Percentage  of  males  or  females  aged  25  years  or  more 

with  at  least  4  years  of  high  school. 

55.2  Percentage  of  women  aged  16  years  or  more  married 

with  husband  present. 

1.0  Pair-wise  state  dummy  variables,  defined  to  have 

a  value  of  1  or  zero  depending  on  whether  or  not 
the  individual  county  is  located  in  a  paxticular 
pair  of  states  (defined  in  the  text) . 


All  variables  are  county-specific,  unless  otherwise  noted. 


APPENDIX  E 
Interim  Report  Equations 

One  purpose  of  this  study  was  to  develop  a  set  of  labor  force 
participation  rate  equations  that  would  be  of  use  to  individuals  involved 
in  the  development  of  the  state-wide  simulation  models  within  the  nine- 
state  region.   A  number  of  specifications  of  the  basic  model  were  attempted, 
some  of  which  focused  primarily  on  the  estimation  of  labor  force  partici- 
pation equations  constructed  with  variables  generally  believed  to  be 
endogenous  to  the  models  under  construction.   In  these  specifications, 
certain  variables  included  in  the  equations  reported  in  the  text  were 
excluded  from  consideration  (e.g.,  family  status,  percent  enrolled  in 
school,  etc.).  The  equations  which  utilized  the  restricted  set  of  vari-' 
aisles  also  differ  from  those  reported  in  the  text  in  that  stepwise  multi- 
ple regression  techniques  were  employed  in  the  estimation  of  these  equa- 
tions.  Differing  levels  of  priority  were  established  for  the  potential 
inclusion  of  different  variaible  sets.  Because  of  the  emphasis  placed  on 
the  relationship  between  the  industrial  composition  of  employment  and 
labor  force  participation  behavior  within  the  modeling  context,  the  indus- 
trial composition  of  employment  variables  (see  equation  2  in  the  text)  were 
given  the  highest  priority  for  inclusion  in  the  model,  followed  by  the 
unemployment  rate,  urbanization  variables,  ethnic  varicibles  and  the  state 
dtoxmny  variaibles. 

The  results  of  this  analysis  were  provided  to  the  modeling  groups 
in  the  Interim  Report  for  this  project.   Those  same  equations  are  pre- 
sented in  this  appendix,  together  with  an  alternative  specification 
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requested  by  one  of  the  modeling  groups.   This  second  specification 
included  the  same  explamatory  varia±>les  as  those  contained  in  the 
Interim  Report  equations;  in  this  version,  all  of  the  industrial  com- 
position of  employment  variables  were  forced  into  each  equation,  but 
stepwise  regression  was  utilized  for  the  remaining  independent 
variables . 
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